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completely 
pockaged 


TEMKON 
auto-defrost refrigeration 
for rT MS 


-1§ F to 38 F (air cooled 
Completely automatic hot gas defrost 


Cc re) | d &S t O i e Entirely self contained with hermetically sealed 
refrigeration system 








Easily installed in any cold room 


e a More cold room space — unit only projects 
applications Bea. 
Suitable for overall wall thickness of from 3” to 12” 
Only simple external wiring required 
Air or water cooled plants 
Moderate prices and economical operation 





TEMPERATURE LIMITED 


BURLINGTON ROAD FULHAM LONDON S W.6 ENGLAND PHONE RENOWN 5813 (P.BX.) CABLES TEM TUR LONDON 
MAKERS OF THE WORLD S QUIETEST ROOM AIR CONDITIONER 
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| STANDARD 
| UNIT COOLERS 


LOW 
TEMPERATURE 
UNIT COOLERS 


ELECTRIC 
DEFROST 


| WATER DEFROST 


Types: 


CEILING 
| MOUNTED 


| WALL MOUNTED 


| CIRCULAR 
| (ceiling mounted) 


REACH IN 
| COOLERS 


| (ceiling mounted) 





S.A.E. R. 


UNIT COOLERS 


CONDENSERS 


| FOR HERMETIC AND OPEN UNITS 


Most Units offered from stock 


'SEND FOR DETAILS TO: 


Manufacturing 4 f FE Engineers 


99 KINGS ROAD, CHELSEA, S.W.3 
FLAXMAN 1144 (3 LINES) 
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COILS 


FOR HEATING 
COOLING AND 
REFRIGERATION 


HEATING COILS 


For all systems, using 
steam or hot water 


AIR-COOLED 
CONDENSERS 

Awide range of standard 
models, covering small 
and large air-flows 


COOLING COILS 
Brine, Chilled Water 
and Direct Expansion 
Refrigerants including 
coils for Solvent 
Recovery 





14, TRINITY ST., LONDON, S.€E.1. 
HOP 7421/4 


Telephone: 
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To individual 
requirements 


Engineers and Contractors frequently 
need more than a standard service in 
heat transfer surfaces. 


We design and supply Heating and 
Cooling Coils, to the individual re- 
quirements of every branch of industry, 
and maintain the highest standards of 
workmanship throughout. 


Our customers enjoy a speedy and 
truly personal service backed by a fully 
qualified technical staff. Let us quote 
you promptly for your next contract. 











3 aids to efficient operation 
of coldrooms...by the caldroam 
problem specialists / 













Miniveil 
AIR CURTAINS FOR OPEN COLDROOM DOORS 


\ @ COMPLETELY UNIMPEDED DOORWAYS f 
@ MAINTAINING TEMPERATURES / 
@ EASY MOVEMENT OF Gooos ! 


“ * : & : 
Munidoors 
PART HEIGHT FLEXIBLE CLOSURES FOR CHILLROOM DOORWAYS 


@ EXCELLENT VISIBILITY f 
@ TEMPERATURES PROTECTED! 
@ ECOVOMICAL SOLUTION TO DOOR PROBLEMS / 








| # ” * | 
Muinikay 
DEHYDRATION FOR PERMANENTLY DRY INSULATION 


@ MAIWTTAIVS FULL WVISULATIOW EFFICIE//ICY / 
@ ELIMINATES RE-INSULATION CosTs! 
@ REOUCES PLANT RUNNING COSTS! 








Minikay Limited 


FRIARS HOUSE - 39/41 NEW BROAD ST.- LONDON E.C.2. 

Telephone : LONdon Wall 658! 

Telegrams : Minikay Stock London - Cables : MINIKAY LONDON 
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HEALTHY CIRCULATION 
Sor We “fe Wh of refrigtration 


Compact design, easy access for maintenance, simple, low-cost 
installation and long, trouble-free service with the minimum of attention 
these features make Worthington-Simpson pumps the ideal choice 
for brine and water circulation and other refrigeration duties. 

W/S refrigeration pumps include: 

Single and two-stage volute pumps of split case construction. 
*‘Monobloc’ centrifugal pumps of compact design, 

providing easy installation and perfect alignment 

and handling a wide variety of chemicals. 

‘Vortex’ self-priming centrifugal pumps— providing the easiest and 
most economical method of small capacity pumping to high heads. 


*‘Monobloc’ 


Patent Number 591835 


fumed for the refrigerein, natty by 
Worthington - Simpson Ltd 


PUMPS - COMPRESSORS + HEAT EXCHANGE EQUIPMENT Zan eS 


NEWARK NOTTS 
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F.H.P. motors are not expensive machines yet 
they have to be extraordinarily robust and abso- 
lutely reliable — often with very little mainten- 
ance. Designing for this kind of reliability at a 
competitive price is far beyond the realms of 
text-book formule. The things that distinguish a 
really successful design are often details — but 
important ones— based on knowledge won the 
hard way; from years of making motors and 
servicing them in the conditions under which 
they run. 


A detail of this kind is the centrifugal switch on 
our split-phase and capacitor-start motors. The 
problem with such switches is to derive a snap 
action on both opening and closing from an oper- 
ating force that increases and decreases smooth- 
ly. In the switch shown here the restraining 
springs are so designed that their leverage de- 
creases as the fly-weights open. Thus, increasing 
centrifugal force meets decreasing resistance 
and, at the set speed, wins outright; the collar 
snaps back smartly opening the contacts at the 
base of the yoke. On test, switches have snapped 
open and closed well over 1,000,000 times without 
failure—a level of reliability typical of the 
motors themselves. 


Darkinson 


Umino QOD 


Makers of Electric Motors of all kinds, A.C. and D.C 
Generators, B.E.T. Transformers, Switchgear, Cables, 
Instruments, Lamps, Lighting Equipment, Batteries 

Stud Welding Equipment, Traction Equipment, Ceiling Fans. 


CROMPTON PARKINSON LTD - CROMPTON HOUSE - ALDWYCH - LONDON - WC2 


fel2 
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Mitcham 


“OPINION ” 


VAPOURINGS 


We are earnest when we remind you that ‘water vapour will pass (and 
carry on passing in spite of all you can do) through every known substance, 
at a rate associated with the pressure drop and the relative mass and 
density of the barrier erected’. 


Bite on this—it’s the truth. 
What would you use, a newspaper, or 10 in. of solid lead ? 


Well, it’s a problem and jit has a practical answer. Mor goodness’ sake let’s 
have some practice to dilute the present mass of theory and idle speculation. 


This is a problem which needs careful thought—and experience. 


* 


CONSULT OUR ADVISORY SERVICE 


W. A. TAYLOR LTD 


Head Office: PITCAIRN ROAD, MITCHAM, SURREY, ENGLAND. 
Telephone: Mitcham 616] (5 lines) 
Works : CRUSOE ROAD and SWAINS ROAD, MITCHAM. 


African Subsidiaries: Overseas insulations (Pty.) Ltd., JOHANNESBURG. 
Overseas Insulations (Rhodesia) Ltd., BULAWAYO, S. RHODESIA. 
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Dishuil, —gives immediate temperature drop 


FOOD PRESERVATION 


SERVICE 






Vhen DisChiL is injected into an insulated 
tainer, with the doors closed after loading, 
inside temperature drops to sub-zero—or 
desired low temperature—in seconds. Now, 

re are four ways to obtain this service. The 


re 
AD'S. 


1. Pull in at the nearest DisChiL depot 

2. For a large requirement, arrange for a DisChiL road tanker to call, by 
appointment 

3. Keep your own bulk supply of DisChiL on your premises 

4. Have a DisChiL cylinder mounted on your van 


be will be glad to give you details of any or 


THE DISTILLERS COMPANY LIMITED—CHEMICAL DIVISION 
Carbon Dioxide Department, Devonshire House, 
udilly, London, W 1. Telephone: MAY fair 8867 


House, The Broadway, Wimbledon, S.W.19 


e, Queen St., Manchester, 2. Tel: Deansgate 8877 





Maximun 


acceptable ten 
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Esso: efFectue lep 15 et 416 Decem re 4960 
jou tunnel desso du CREGR a Ahtony 


Semi remorque trailor (prototyp )equipe 
jour groupe Frigor: Pique STONE CA RIER- 
—Kref 








Type C8 228/SF2 ~ 99 w*serie 1005 (Coddenseur) 
vec evaporateur Type AB 2725/6 n'sérit 3056-60 
lFenctionnent eu frdoa 12 meteur OD: opel 





Fabrication ape Sapte ise 


Température aw debut de de l'essoi 30°C|2 0,3 
ensemble lorsse 12\heures dons | ombipnce 
_avant lq debut de | essoi) t 


et en ee 


Temperature exterieuge i 





HOW’S THIS FOR PERFORMANCE? — 


B= ener des essais 
po 


| 
| 
| 








4 


ite 





eee ciitnsalomaabii — | 
“Wuverture dela porte | 
pour déconnecter le 
tye estat } j 
Bt | Augmentation de | | temperature | 
| enterievre( suppression dete ventilation extdticare 


. ovr ple gee oi! ¢t verification ) 
| powr pew ase $ 




















Honctiohndenen? | Bia | iz | if | [care 
| | | oy thermos ter | | | | 
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eved by STONE-CARRIER TRUCK REFRIGERATION 


Reproduced above is a test certificate issued by the Research and Experimental 
Centre of the French Ministry of Agriculture with reference to the performance 
of STONE-CARRIER truck refrigeration equipment fitted to the 30 ft. semi- 
trailer shown. (This vehicle is now running between Paris and cu 
carrying ice-cream at a temperature of -34° C.) 

This is worth studying if you are interested in road 
indicates that the interior temperature was lowered to zero in 
55 minutes and subsequently pulled down tod = 

















22° C. was held for nearly 24 hours. 

With STONE-CARRIER equipment, refrigeratio 
be at your disposal also. The vast experien§ 
installations on wheeled vehicles, coupled 
organisation in refrigeration and air-conditioning, is 

developments in the science of road refrigeration that you simply cannot 
afford to ignore. 


Vth Qo VL SPHWEC -LG4RHE? 


j. STONE & CO. (DEPTFORD) LTD LONDON SEI4 Telephone TiDeway 1202 


MODERN REFRIGERATION June 1961 535 




















WRIT re 








a condensing unit 
thatis... 

more compact! 
and more economical! 


Here is a new Tecumseh condensing unit which is available 
with the famous Tecumseh Pancake hermetic compressors. 
These compressors have the same compact dimensions with a 
variety of horsepower capacities and when used in conjunction 
with our new P8iH and P6312H (with valves) condensing unit, 
provide a more compact and more economical unit which is 
particularly suitable for the smaller commercial cabinets and 
self-service display counters. The units are available with or 


without valves. Please write for further detailss ~ ~~~ >> 





L. STERNE & CO. LTD. 


HERMETIC UNIT DIVISION (LICENSEES OF TECUMSEH PRODUCTS CO. MICH. U.S.A.) 
Works KELVIN AVENUE, HILLINGTON, GLASGOW, SW2 
Branch Offices: London - Derby - Liverpool 
Newcastle - Hull - Aberdeen - Belfast - Dublin 
Export Offices: 2 Caxton Street, London, SW1 (Telephone: ABBey 6631. 
Telegrams: Sternette, Sowest, Ln. Cables: Sternette, London 








YORK 8 st 
. . 
TURBOMASTER pie 


packaged liquid-cooling sets 














guansseceeee ™, 
x 
eee SG GRSRS ™ 


= — 


for the Another York installation—this time at the BEA 

P ae Administration Building—fulfilling, as always, the 

air conditioning system stringent requirement laid down by the planning 
engineers... 

in the new ¢ Compact—each set comprises a York 200 h.p. single 


stage turbo compressor and shell and tube heat 


BEA building exchangers. 


eThe compressor will operate down to about 10% of 


at London Airport full load without hot gas by-pass and therefore pro- 


vides economy in power consumption at reduced output. 


al 


- - 





ee 


York Turbomaster liquid cooling sets, using Refrigerants RII and RII4 are avail- 
able in a wide range of capacities. The Turbomaster compressors can also be 
offered for special applications using R12, R22, Propylene, Butane, Ammonia, etc. 


For more details of these and other plants in the extensive York range write to :— 


BW YORK SHIPLEY LIMITED 





A member of the Borg-Warner International Group 


NORTH CIRCULAR ROAD - LONDON - = N.W.2 


BIRMINGHAM +: DUBLIN - GLASGOW - MANCHESTER - NOTTINGHAM - BASILDON 
Associated Companies, Branches and Distributors throughout the world 
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Minimum 
corrosion, 
minimum 
Frost build-up 














‘THERMOCAL DF 


1.6.1.'s new heat-transfer 
medium for 
industrial refrigeration 
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‘THERMOCAL' DF—most anti-corrosive of all glycol 
based heat-transfer media now employed in 
industrial refrigeration—is widely used to prevent 
frost build-up on primary refrigeration coils; it can 
also be used as the main coolant. 


‘THERMOCAL’ DF sets a new standard of 
corrosion-resistance—with a corresponding (and 
profitable) reduction in plant maintenance and 
stoppages. 


Aqueous solutions of ‘THERMOCAL' DF freeze 
well below 0°C. and can be used as defrosting 
fluids, industrial coolants and heat-transfer media 
between - 40°C. and 100°C. These solutions have 
outstanding resistance to corrosion, high specific 
heats and thermal conductivities, long - term 
stability over a wide range of temperature, low 
coefficients of expansion and low flammability. 


Think about ‘THERMOCAL’ DF—if you want to 
know more about it, please write. For a technical 
visit, please get in touch with your nearest I.C.I. 
Sales Office. 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1. 
H.87 
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set the seal 


On cold storage 


efficiency... 
with these 


* 
BITUTHERM VAPOURSEAL 


* 
BITUTHERM TROWELSEAL 


* 
BITUTHERM ADHESIVES 


* 
BITUTHERM CORK ADHESIVE 


* 
BITUTHERM IMPACT ADHESIVE 


* 
BITUTHERM HOT DIP 


* 
BITUTHERM COLDSCREED 


* 
BITUTHERM COLD CAULKING 
COMPOUND 


BITUTHERM aids to better refrigeration— 
another case of applied plycology 


Deeside Saltmey, Near Chester. Telephone: Chester 23128/9. 
Sila Lower Ashley Road, Bristo! 2. Telephone: Bristol 51380. 
20 Maukinfauld Read, Glasgow, E.2. Telephone: Bridgeton 2791. 





BITUTHERM 


products 


. a brush-applied emulsion that gives a resilient 
stable and durable film of low water vapour permeability 
on the “ hot ” side of insulation in cold storage 
construction. 


. a trowel-applied bitumen/latex emulsion also of 
low permeability to water vapour 


. . . for fixing insulating materials. 


. a cold applied bitumen/latex emulsion for the 
erection of cork insulation. It can also be used for fixing 
expanded polystyrene to porous surfaces. 


. a rubber/resin solution for the erection of expanded 
polystyrene to non-porous surfaces. 


. a bitumen/wax compound, hot applied, for erecting 
expanded polystyrene. 


. a hard wearing and resilient traffic-surface topping 
for coldstore floors which is laid to a nominal 
4” thickness. 


. a cold applied non-setting compound for expansion 
joints in coldstore floors, designed to retain its 
plasticity down to - 20° F. 


PLYCOL LIMITED 


Industrial Sales Division of : British Bitumen Emulsions Limited 
irish Cold Bitumen Limited. Colfix (Dublin) Limited. 
Tel: SLOUGH 21261/6. 


Telephone: Belfast 668261/2. 
Telephone: Dublin 45008/9. 


DUNDEE ROAD TRADING ESTATE, SLOUGH, BUCKS. 


136/154 Stranmillis Road, Belfast. 
East Wall Road, Dublin. 








June 1961 MODERN REFRIGERATION 














Your refrigeration requirements 
may not be connected with peas, 
but you can be certain that 

the UDEC Refrigeration 
Division can meet them. UDEC 
offer a complete service for 


producers of quick-frozen foods. 


L.-P. SUCTION RAGE INTERMEDIATE 


( tl 
UD. ENGINEERING CO. LTD PARK ROYAL HUDEG 





Blast Freezing 
Immersion Freezing 


Continuous Freezing Tunnels 
and Conveyors 


Cold Stores 


Pre-Coolers etc. 





U.D. ENGINEERING CO LTD 


REFRIGERATION ENGINEERS 


ABBEY WORKS- CUMBERLAND AVE: PARK ROYAL - LONDON N.W.10 
Telephone: ELGar 6581 
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cas Sion the perfect te partner for sal unit! 


Secura for beauty ! The sculptured lines and gleaming finish of this counter 
make an instant appeal to the modern food retailer — and his customers. 

Its plastic-dipped shelving is a major contribution to eye-appeal and hygiene. 
Secura for duty ! Robust construction, faultless insulation . . . making use of the 
full efficiency built in the refrigeration plant. It’s the very working partner for 
your unit. Yet with all its features for appeal and performance the Secura is 


remarkably low in cost. Write or phone for illustrated literature right away. 











Now with Built-in Unit Compartment: 
.. Making it easy for you to 


team-up your unit with Secura’s many advantages 


* SECURA LIMITED 


Head Office: Willow Holme, Carlisle. Telephone : 21281 (5 lines) Southern Branch: Goswell Place, Windsor. Telephone 1247 
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pavip scort 


DEW Molecular Sieve 

DRIERS | 
/” LOW INITIAL COST * 
! FLUE 9 times 
\, greater efficiency 
J than Standard Dners |,” 


o* 









that Save 


Seanad” 


a 
This is good news for all sealed refrigeration 
system manufacturers. David Scott high side 
molecular sieve driers are now nine times 
more efficient than standard driers. With a 
desiccant consisting of a molecular sieve filled 
with type 4A 8 x 12 mesh beads, 
they have actually nine times the 
normal adsorption. Consider the 
economic advantage. With David 
Scott high side driers you save 
size and weight. 


FIRST CLASS CONSTRUCTION 


Construction of these remarkable new driers is carried 
out in spun copper shell with a desiccant between 
two fine-mesh strainers. Outlets screen is of bag 
construction with secure retention in a brass ring 
pressing. This is formed from a 150 mesh twill 
weave wire cloth or equivalent in either phosphor 
bronze or monel. 


i PRE-PURCHASE PROTECTED 


The greatest care is taken to ensure 100% 
efficiency. All driers are manufactured and stored 
in an air-conditioned atmosphere. 


EASY AND SAFE TRANSPORTATION 


Though there is the minimum risk of moisture adsorp- 

tion from the surrounding atmosphere, David Scott 

new high side driers can be individually sealed before 

leaving the factory. All driers are shipped in hermetic- 
t ally sealed canisters. 

cot Inlet and outlet connections conform to manufacturers 

own requirements. 


David be y 110 


nd GTON Other David Scott products include RECHARGE- 

KELVIN SERUE MILLIN | ABLE DRIERS from 3” o/d to 1{” o/d pipe, and 

G Gow $W.2 "1 ACCUMULATOR DRIERS_ with copper shell 
HALFW \ squeezed and silver soldered at each end. 


TELE A special feature of the David Scott service is the 
manufacture of driers to clients own specifications. 
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If it’s 


question of 









‘3 licree pins 







temperatures down 





Whenever low temperature insulation is concerned, Newalls 
are the people to look to. They have a background of over 
50 years experience in all kinds of contracts—in cold stores, 
in cargo and passenger ships, in breweries and creameries 
— in fact wherever there are refrigerated spaces. 

Newalls supply and apply low-temperature insulation materials 
and their service is availablz: through each of eight depots 
situated throughout the United Kingdom. When the 
specification calls for a first class job, call in Newalls. 


\ agents LOW-TEMPERATURE INSULATION 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM. 
A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, BIRMINGHAM, 
BELFAST, DUBLIN, BRISTOL and CARDIFF. Agents and Vendors in most markets abroad. 
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Scott condensers are made in the 
most modern factory in the country 
with fully automatic multiple spot 
welding equipment capable of coping 
with condensers up to 20 rows and 
up to 128 wires with a maximum 
length of 2} pitch. 

Full information on request. 


EFFICIENT REFRIGERATION NEEDS SCOTT CONDENSERS 
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AP S eae ple REFRIGERATION 


” di tomatic 














AUTOMATIC DEFROSTING 


CAPACITY Price £390.0.0 
18.3 cu. ft. net (Plus D. & |. charge) 
JAAKONE cabinets are of high grade rust-proofed steel, all welded 
joints and finished in baked high gloss enamel, white or ice blue 
SPECIAL QUALITY FEATURES include: 5 ply glazing units, rubber 
tyred ball-bearing castors, cleaqr-view night covers, full set of 
polythene coated wire baskets standard on all frozen food cabinets 
Stainless steel trims on all cabinets. The refrigurating unit is the 
world famous STERNE TECUMSEH 


SOLE DISTRIBUTORS with suitable servicing facilities can be 
appointed for some areas. 





GONDOLA 


AUTOMATIC 113 UNIT 


J-A-A-K-O-N-E LOOKS YEARS AHEAD OF IT’S TIME 


Sole Importers: 


PALACE REFRIGERATION To PALACE REFRIGERATION (Swansea) LTD. 
Please send me details of JAAKONE REFRIGERATION 


NAME 


ADDRESS 
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YORKSHIRE IMPERIAL METALS LIMITED 
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YORKSHIRE 
IMPERIAL 
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Refrigerator ’ 
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first-class product 


When you order Yorkshire Imperial you are assured of high-quality refrigerator tubes 
with clean, smooth bores, dehydrated, and delivered in sealed coils of the correct 
temper. They are double-wrapped and will remain in first-class condition until you are 
ready to use them. 

The tubing is coiled in double pancake coils in 20 ft., 50 ft. and 100 ft. lengths—or 
supplied in straight lengths—and when required can also be tinned on the outside. 
Yorkshire Imperial also manufacture restrictor and bulb-and-capillary tubing—and a 


range of special ‘“‘Yorkshire” Fittings for refrigeration work. 





- | 


HEAD OFFICE—P.O. BOX 166, LEEDS TELEPHONE: LEEDS 7—2222 





MODERN REFRIGERATION June 1961 547 








ONAN | 


THE GENERATING SET ENG/NEERED FOR REFRIGERATED VEHICLES 








Onan Vacu-Flo cooled pack- 
iged Generating Sets provide 
imple power for the operation 
f electrically driven open and 
sealed type refrigeration units 
giving High Performance with 
ong life, minimum operating 
and maintenance costs. 


Vacu-flo Cooling System 


Exclusive to Onan—over- 
ymes cooling problems in 
mnfined space. Cooling air 
drawn through and over the 

zenerator and engine and 
xhausted through an outside 


luct 











ONAN 5CCK Generator with Vacu-flo Cooling ONAN Model 205AJ-2RV with Vacu-flo Cooling 
gives 5 k.w. of packaged power and will handle Ideal for mounting in sound-proofed compart- 
refrigeration units of up to 3 h.p. Model 305 ment in Refrigerated truck or mobile shop for 
CCK meets the requirements of units up to the operation of Refrigeration Compressors up 
2 h.p to 3 h.p. Frozen Food Display Cabinets or for 


LOOK AT THE WEIGHTS—5 k.w. Model providing power and light for mobile sales and 
ONLY 375 Ibs., 34 k.w. Model ONLY 314 Ibs. display vehicles. Built for long life and quiet- 
ness of operation. Full details on request. 














MOST MODELS AVAILABLE EX STOCK G.M. POWER PLANT CO. LTD. 





Our After Sales Service is unmatched 
by any other suppliers, 1-3, RICHMOND RD., IPSWICH Ipswich 41795 
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Manufacturers of Coolers and 
Condensers for Commercial, 
Industrial Refrigeration and 
Air-Conditioning Applications 


RA 


PRODUCTS 





— 


FINNED COOLERS ‘y A 


FOR :—DISPLAY CASE, COMMERCIAL and INDUSTRIAL APPLICATIONS 











FINNED COOLERS FINNED TYPE 
FOR AIR-CONDITIONING APPLICATIONS AIR COOLED CONDENSERS 





REFRIGERATION APPLIANCES LIMITED 


Head Office - IIl-IS TUDOR ROAD - HACKNEY - LONDON - £9 
Telephone No. AMHerst 9747-8-9 Telegrams : CHILLYHACK, LONDON 
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ANNOUNCE 


NEW 


SOLENOID VALVE FOR BRINE & WATER 





TYPE EVD 


DESIGN 

The valve body is of red metal. The 
armature is of stainless steel. The 
valve plate and diaphragm are made 
of synthetic rubber. 

The valve plate is spring loaded, 
ensuring complete tightness and rapid 
closure of the valve. 

The coil housing is supplied in : 
DESIGN A, with _ strain-relieving 
grommet for coil cable, 

DESIGN B, with holder for flexible 


tube connection for coil cable. 


FULL PARTICULARS 
ON APPLICATION. 

















Type | Connec- To be Electrical Data Opening Max. Stem Code No. 
| tion used for differential permis- |for hand 
] . = 
ae Voltamp. pressure sible operation Design Design 
FPT a Min. | Max. | pressure A B 
Surge | Steady 
| 
water 4.3 114 171 
and brine pai psi psig 
nee Se with- 
EVD 20 | 3 4in temperature out 32U0216 32U0220 
range 
t — 014°F 8 38 15 (0.3 (8 (i2 
(— 10°C) atm.) | atm.) | atm. ga.) 
EVD 26 iin Se with 32U0232 32U0236 
| + 194°F 
| 90°C) 






































DEAN EWOOD (Lonvon) LTD 


17Ja—19 ARTILLERY ROW ~- VICTORIA STREET - LONDON - S.W.|I 
Phone: ABBEY 5841/4 Telegrams: VULCANOSUM, LONDON 
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fore) Mole): 


CONTINUITY 


IN 
INDUSTRIAL 
FINISHES 





Manufactured by 


Goodlass Wall & Co Ltd 


THE CORN: EXCHANGE LIVERPOOL 2 
OR 179/185 GREAT PORTLAND STREET LONDON W1 


Paint Specialists since 1840 





aBal= 
reason 

for 

oles 





When you make the world’s 

i(o} oma -sealel-ia-telelamm zele mal-1-1e m= 

ih adialeie-)'anal eke) Mai mi-lalet-macal— 
‘miatelier-tin-2 Otgehy Zan Mal-le-mal-h\-me ol-1-1a) 
laat-tah’amotat-Ualel-t-Milale ¢al- mig -sealel-le-telola 
world since we chose it— 

aat- lah a onmm cal-iaaMmaal-lel-mi e's al aleliel-lla—s 
10) annem comm ar-lo mm comeialelel-1—mel els 
emblem anew, we should still 
choose the Crown. After all, 


we do make the best. 


June 1961 MODERN REFRIGERATION 

















...and here’s what the 
Frigidaire WW means to YOU! 


You get prestige, with Frigidaire equipment—the prestige of serving from a make 
everyone respects. But you get more than prestige. You get things like these .. . 


The benefit of THIS kind of know-how 


Proprietary Perfumes Limited, The Central Perfumery Organization 
for Unilever Limited, called in Frigidaire to solve a problem in their 
distillation plant. Uncondensed vapour was contaminating the 
lubricant in the vacuum pumps. 

Refrigerated vapour-traps seemed to be the answer, so Frigidaire 
co-operated with Proprietary Perfumes Limited to set up a pilot 
scheme. It was entirely successful, and thirty stills have since been 
built incorporating Frigidaire’s installation. Now the pumps need 
dismantling only once in three months, saving Unilever time and 
money. This kind of know-how benefits vour kind of refrigeration. 


Refrigeration you can trust completely 

Proof of this is that time and again you find Frigidaire installations 
doing jobs where reliability is vital. Just one example—the Frigi- 
daire units you find preserving life-and-death drugs, in so many 
hospitals! 


Your Frigidaire Distributor is YOUR OWN expert! 

As a Frigidaire-user you are in a unique position. As well as having 
the world’s finest refrigeration equipment, you have virtually a com- 
plete “Frigidaire organization” to give advice and service. Our 
reputation is ensured by every Distributor giving you complete 
Frigidaire service—day and night. 








JUST ONE 
FRIGIDAIRE INSTALLATION 
TO INTEREST YOU! 


Fortnum & Mason chose Frigidaire for the new 
provisions hall of their fine Piccadilly shop. It 
wasn't just a matter of trouble-free refrigeration. 
The units had to blend with existing decor. So 
special oak-panelled cabinets were produced, 
combining latest cooling techniques with ex- 
quisite woodwork. Just one example of Frigi- 
daire versatility, and the specialized service we 
offer our customers. (We also provide re- 
frigeration for Fortnum’s flower room and new 
travel patio!) 














FRIGIDAIRE 


i= The refrigeration name 
everyone respects 

















FRIGIDAIRE DIVISION OF GENERAL MOTORS LIMITED. STAG LANE. KINGSBURY. LONDON. NW9 
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REMOTE 


AIR-COOLED 
CONDENSERS 


WITH INNER-FINNED 
TUBING 















RANGING FROM HIGH EFFICIENCY § LESS"INTERNAL VOLUME 
60,000 TO GIVES SMALLER REFRIGERANT CHARGE 9} 
ONE MILLION LOW STATIC PRESSUR& DROP J} MINIMUM 
OPERATIONAL COSTS ff VERTICAL OR 

BTU/HR 
HORIZONTAL MOUNTINGS ff NUMBER OF 


PASSES RANGE FROM 16 TO 144 


WRITE FOR PRICE LIST AND BULLETIN 7001 


SEARLE MANUFACTURING COMPANY LIMITED 
BAYHAM STREET, LONDON, N.W.!I EUSton 3242 
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Type RD Thermostatic Expansion Valve 


FOR FREON 12 AND FREON 22 


* Self-contained—no capillary or phial 


. 


* Definitely non-reversing under all conditions 


« 
¢ 


ar 
“. 


Can be used on low capacity plants without ‘hammer 


¢ Limit-charged, giving overload protection to 
motor on starting 


« 
« 


w Self-equalising 





a al-mlel-t- tm elalhanie) & 
REFRIGERATED VANS 


INDUSTRIAL HERMETICALLY SEALED UNITS 





BLOWER COIL INSTALLATIONS 


SYSTEMS USING HOT GAS DEFROSTING 





WME LA 





Typical Vapour Compression Refrigeration Circuit 
corporating Teddington Type RD Expansion Valve 


TEDDINGTON REFRIGERATION CONTROLS LIMITED 


SUNBURY-ON-THAMES - MIDDLESEX SUNBURY-ON-THAMES 456 


MODERN REFRIGERATION June 1961 





when you need 


WATERTIGHT OR 
AIRTIGHT FASTENERS 


choose 


ME X° BLIND RIVETS 


a 

















iMEX 
RIVET 
BEFORE 
SETTING 
/ 


CUNCHING 
MANOREL 


SETTING 
TOOL —e 















‘Imex’ Rivet offers all the advantages of the ‘Imex’ Rivets are manufactured 


well known Tucker ‘ Pop’ Rivet in that it can be from aluminium alloy and copper, 
and are available in diameters of 
1/8”, 5/32” and 3/16" for riveting 


material up to 3/8" thick. 


by one operator, in one operation, working 
from one side of the material only 
Che additional advantages of the ‘Imex’ Rivet 
are that it has a sealed end and this combined 
with a high rate of radial expansion in 


The riveting of bus roofs shown above 
is typical of the many applicauions where 
the ‘Imex’ Rivet fills the need for a speedy, 
economical watertight sheet metal fastener. 
Photos by courtesy of W. Alexander & Co. Litd., 
Falkirk and Scottish Omnibuses Ltd. 


Geo. TUCKER EYELET Co. Ltd. 


BIRMINGHAM 22b 


Phone: BiRchfields 48/1 (9 lines). Grams: Eyelets, Birmingham: Telex : 33480 


etting ensures a joint which is vibration 

proof and pressure tight Also a 
completely flush finish to the rivet 
can be obtained if required. 





IMEX’ is registered in respect of rivets in the United Kingdom and many other countries in the name of 
Geo. Tucker Eyelet ( Ltd 
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HERMETIC SEALS 


IN APPLICATIONS RANGING FROM TRANSISTORS TO 
REFRIGERATORS, STC HERMETIC SEALS HAVE PROVED 
THEIR PERFORMANCE AS HIGH GRADE COMPONENTS 


fi From their wealth of experience and ‘‘know how" in so 
many fields, STC have evolved a range of seals to meet the 
most exacting standards of hermetic sealing. STC hermetic 


{ seals are available for many applications including 


Lead through insulators with flexible or solid 


terminations for transformers, relays et« 
Crystal base seals. 
Refrigerator seals. 


End sea!s for cylindrical components 


Write for publication MK/153 which gives details 
of these and other STC Hermetic Seals. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, London W.C.2 
TRANSISTOR DIVISION: FOOTSCRAY , SiDCUP ° KENT 








COMPONENTS 
GROUP 
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DO YOU 
WANT TO START 
SOMETHING? 


.to start and control, correctly and safely, 







TS Series 








an electric motor in any type of plant, from a 
sweet-wrapping machine to a steel-rolling mill 


—all with relentless efficiency —then 


PICK ON 
DEWHURST! 





iid SR Series 














*% Range (a.c. or d.c.)—} to 800 hp. 


} 


VUDULLY |p 
DUUDLUD 











| q 
| VOYbULY | 


%* For operation in any climate — from 
the tropics to the poles 


DOUYUDD | 
mH) 
b WUUDLUD ¢ 
WUDUUDD 








* All methods of starting and control— 


© 


local or remote. 





q 


> 


* Assembled from standard components, 
keeping prices competitive and giving 
the delivery you require. 


% Optional features include reversing 
duty, varying forms of motor protection, 





interlocked isolating switch etc. 





% Consult our Technical Advisory 
Service for assistance on your 
control gear problems. 


DEWHURST INVERNESS WORKS - HOUNSLOW - MIDDLESEX 


Telephone: HOUnslow 779] (12 lines) Telegrams DEWHURST HOUNSLOW 
PARTNER LIMITED Field Offices at 


BIRMINGHAM ° GLASGOW © GLOUCESTER © LEEDS - MANCHESTER - NEWCASTLE » NOTTINGHAM 
DP/G! 
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OME AND SEE CHRYSLER AIRTEMP 


air conditioning and refrigeration equipment 
- THERE ARE 300 REASONS WHY YOU SHOULD 





‘W” Series Packaged Liquid 
ANS . Chiller, single and dual systems 
j 15-100 HP 








Sil 13 Room Lnit 
A range of capacities through 
Jrom 8,000 28,000 B.T.L 
at Standard Conditions 


Packaged Unit — water and air 
oled motor 3-15 HP. Complete 


with sealed motor compressor. 


Chrysler Airtemp: 300 models, from a 1 HP Room Conditioner to a 100 HP Packaged Liquid Chiller, 
It’s taken the Chrysler Organisation 25 years of research and development to perfect this range. 


\s technicians and engineers you must obviously wish to investigate thoroughly any equipment you 
der using. Come and see and examine Chrysler Airtemp equipment for yourself. Seeing’s believing. 


>> HRYSLER 


AIRTEMP 


A new concept of cooling and conditioning 





f-—---Tr rrr - - - - 
phone KNightsbridge 7 Pl , | Room Air Conditioning Units . 
ease send | Packaged Air Conditioning Unit | (ple 
6821 Ext. 28 | details of | peg 8 Jonditios g Units__ (please tick) - 
| Refrigeration Equipment _ . ~ 
and we'll make l NAME ree Fe ro RaSh oe 2 
arrangements for you | a 
to see | COMPANY_ Se oa 2 — - 
Chrysler Airtemp | ADDRESS___ 
1 





CHRYSLER AIRTEMP LIMITED - 68 KNIGHTSBRIDGE: LONDON : S.w.t 
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INTRODUCING 


SANDUWN 


MOULDED 
PLASTIC 


=TOR mm ge = 
COOLER 


e 





This attractive Bottle Cooler is of one piece streamlined fibre glass 
construction which gives a smooth eye-catching finish, all joints 
and sharp corners being eliminated in the design so that it can be 
easily kept clean simply by wiping with a damp cloth. The unit 
is completely mobile being both light in weight and self-contained, 
requiring only connection to the electricity supply to bring it into 
operation. Size overall S° X 2” capacity approximately 144 half- 
pint (24” diameter) bottles. Condensing unit one-fifth Kelvinator 
wound, for 230 volts, 50 cycle, single-phase supply 


J. SAMUEL WHITE & CO. LTD. 





REFRIGERATION DIVISION 


WORKS AND SALES 

SOMERTON WORKS, COWES, ISLE OF WIGHT. TEL. COWES 400 
LONDON OFFICE 

3 DUNCANNON STREET, LONOON W.C.2. TEL. Trafalgar 5064 


























































































C. A. BUCKLAND 4 CO., LTD. 
High Street, 
Old Oxted, Surrey 


ILCO LTD 

79, George Street, 
Oxford, Oxfordshire 
MODERN ELECTRIC CO 
High Street, 

Collonade 

Maidenhead, Berks. 


HUSSMANN 
BRITISH 


distiibutor 

REFRIGERATOR SERVICES 
(Bournemouth) LTD 

120a, Shelbourne Road, 
Bournemouth, Hants. 


netzwvorR 


Wak EE © 


ARTHUR BRAND REFRIGERATION LTD. 
1-3, Mutley Plain, 

Plymouth, Devon. 

W. J. CREEMER LTD 

29, Whitchurch Road, 

Cardiff 

Also at Bristol and Swansea. 

L. C. MITCHELL & Co. (Gloucester) LTD. 
52, Northgate Street 

Gloucester 

SCOTT & SCOTT (Wiltshire) LTD. 

53, North Street, Wilton, 

Salisbury 

SOMERSET REFRIGERATION LTD. 

45, Station Road, 

Taunton, Somerset. 

WREXHAM REFRIGERATION CO 


23, Pentrefelin, 
Wrexham, Denbighshire. 


throughout the West 


‘Tag OH <6 
brings-to 
large and 
small scal 
‘uscrs altki 
the very 


considcrabl 


BLACKBURN EDWARDS 4CO., LTD 
(North Eastern Refrigeration) 

26, Clayton Street West, 
Newcastile-upon-Tyne 1 

Also at Middlesbrough & Darlington. 


BRADLEY & LOMAS (Refrigeration) LTD. 
175, Ecclesal! Road, 
Sheffield 11. 


JOSHUA HINDLE & SONS LTD 
Hindle House, 

Neville Street, 

Leeds 1 


benefits of 


HUSSMANN 
retailing 


123, Liverpool Road, 
Manchester 3. 


Aiso at Liverpool. 


know-how Bridge Works, 
Wakefield Road, 
Leeds 10. 


REFRIGERATOR DEPOT 
23, Curzon Road, 

St. Annes-on-Sea, Lancs. 
JAMES TEMPLE, ESQ. 
Sandale Close, 
Thornwaite, 

Keswick, Cumbs 


in display 
refrigeration 


Get in touch! 


74, Manningham Lane, 
Bradford, Yorks. 


MODERN REFRIGERATION 


June 196! 


INDUSTRIAL COOLING EQUIPMENT LTD. 


ALWYN ISHERWOOD (Refrigeration) LTD. 


YORKSHIRE REFRIGERATION (Bradford) LTD. 


G. A. B. DAVIDSON LTL 
87, Hanover Street, 
Edinburgh. 


L. STERNE & CO., LTD. 
Sternette Works, 

Kelvin Avenue, 
Hillington, 

Glasgow, S.W.2 


THOMSON BROS. 
5/7, Tureen Street, 
Glasgow, S.E 





J. OLIVER LEECH LTD. 
104, Victoria Street, 
Belfast. 





BOWERS & BARR LTD 
Service House, 

Regent Street, 

Great Yarmouth 


MASSCOLD LTD 
2, Pryme Street 
Hull 


MET-ANGLIA LTD 

(Formerly W. L. Leggett & Co.), 
48, Wells Road, 

Fakenham, Norfolk 


I} yaad 
Midlana \ 


COUNTY ENGINEERING (Lincoln) LTD. 
37, Mint Street, 
Lincoin. 


ELECTRAIRE PRODUCTIONS LTD. 
93-95, Checketts Road, 
Leicester. 


FRED HAWKES 

(Refrigeration, \TD., POLAR WORKS, 
3/5, Park Road, 

Rushden. Northants 


KROY REFRIGERATION LTD. 
73, Great Hampton Street, 
Birmingham 18. 


MANSFIELD ICE & 
COLD STORAGE LTD 
Dallas Street, 
Mansfield, Notts. 


MIDLAND REFRIGERATORS LTD. 
31a, Broad Street, 

Hanley, 

Stoke-on-Trent. 


REFRIGERATION (S 4 B) LTD. 


Kidgate, 
Louth, Lines. 


56) 








% Air is drawn from the cargo space then 
blown through the cooling coil and 
around the cargo 








% The same convection principal is used to 
keep perishables warm in cold weather 
—the snap of a switch converts the coil 
from refrigeration to warming, 


CMMPLEST 
70 INSTALL” 


*% Designed to combine strength with 
lightness. 






3% More cooling per pound of equipment 
than any other mechanical system. 

* Ease of fitting—large units fixed by 6 
bolts, small units by 4 bolts. 





* The complete unit fits into a rectangular 
opening in the front of the body. This 
type of installation does not reduce the 
load space. 

# Uninterrupted use of fhe vehicle is en- 
sured as the Thermo King unit can be 
replaced in a few minutes for routine 





Thermo King is the world’s most ex- 
perienced manufacturer of transport overhaul on the shop floor, 
refrigeration units. 

% The units are powered by a self- 
contained engine. Models are also 
available with combined engine and 
electric power or with electric motor 
only. 


















% Exclusive patent starter generator pro- 
vides a money saving start or stop 
engine operation. 

* The unit cuts in and out to maintain 
any desired temperature which 
automatically is thermostatically 


controlled. 
née f the argest articulated refrigerator vehicles in the 
uty perated by F. Lyons & Co. Ltd., has a Thermo 
King, Model RL20 installed. The body, which is on a Crane 


onstructed by Normand Ltd. 







Puy 






ONT ES OOP NT thea 





ICED LOLLE 


SERVICE FACILITIES 
* THROUGHOUT GREAT BRITAIN 
AND THE CONTINENT 








PETTERS cmriprblis. 


A MEMBER OF THE HAWKER SIDDELEY crour SY 


THERMO KING 


"PIONEERS IN TRANSPORT REFRIGERATION 


: LIMITED - HAMBLE - SOUTHAMPTON - Telephone: *HAMBLE 2061 


June 1961 MODERN REFRIGERATION 


















Prepayment of Classified advertisements is 









(op & 


7. SG —S— 3 @ 2B @ >@ 8 | 


ADVERTISEMENTS 





requested. 


Replies to Box No. advertisements to be addressed to 


Box 


AX | cones Hong 








No——, MODERN REFRIGERATION, Maclaren 
House, 131 Great Suffolk Street, London, S.E.1. 
SITUATIONS VACANT 
6d. per word. Minimum 12/6. Box 2/- extra 


NING INSPE( 


FOR required by the 


ng Kong Public Works Depar 
probation t permanent and _ pensionable 
ent. Normal tour 34 vears. Commencing gr 
scale equivalent to ¢1,091 rising to 41 55 
Free passages. Liberal leave on full salar Candi 
ferab inder 35 vears of age, must have servec 
ticeship to electrical or mechanical engineering 


and quoting reference M2A/ 51154 


{ 


na 


MAM. 284 


jad severa; years’ subsequent experience in the 

ind maintenance of large air conditioning 

Apply to Crown Agents, 4 Millbank, London 

for application form and further particulars 
ige, mame, brief details of qualifications ar 


; 








Commercial 
Refrigeration 


AREA ORGANISER 
FOR DISTRIBUTOR SALES 


A fully experienced Executive type of at least 


Sales Supervisor status with first class knowledge 


and sales experience of refrigerated display, self 
and 


service supermarket planning and layouts, is 


required by an International specialist display com- 


Applicants should have first class experience 


pany 


as a refrigeration sales trainer. Duties would com- 


prise sales development of a number of distributor 

tories plus assistance with the running of 2 
ales schools per 
nvolved 


mM a 


year Plenty of travelling 


The post would suit a Distributor Sales 
nager or Supervisor anxious to progress with a 
ahead company 
£1,000 p.a. plus commission, bonus, car supplied, 


expenses and lunch allowance. 


Terms include minimum salary 


Superannuation 








eme, etc. Replies in confidence to Mr. B. H. | 
W atson—Box 278 
|: RIENCEI ESTIMATOR required for ow 
ature therma insulation contractors S 
estimating from drawings and with 
lige of building construction. Pension and 
emes. Applicant should forward particulars of 
. 1 salary required to the Secretary, Onazote 
( par Limited, 675 Mitcham Road, 
S re 276 
MODERN REFRIGERATION June 1961 





The ever expanding field of 


FROZEN FOODS 


offers a great opportunity for the 
right man to make a career 


One of the World’s leading Companies is 
seeking a University Graduate for the 
position of 


TECHNICAL/COMMERCIAL 
SPECIALIST 


Ihe successful candidate ili alread have 
gained wide technical and commercial experience 
in the handling of frozen foods. He will also be 


familiar with 
deep freezing 


the Jatest techniques of preparing 


selling and distributing these 


com 
modities, We visualise that this man wil] be aged 
between 30 and 35, of British birth, and because 
of the international connections involved, will 
have a command of one or possibly two of the 
more widely used European languages 

\ certain amount of travelling abroad will be 
necessary and, therefore, a single man will have 
preference 

rhe salary will be fully in line with the respon 
sibility involved and the 


post will be pensionable 
Initial applications, giving ful] details, should be 
handwritten and supported by a 


recent passport 
size photograph and copies of certificates et 
Salary expected should be mentioned and if the 
return of any documents is required, then a 


stamped addressed envelope 


should be 
Please write to Box 


f ncJose d 


279 











VACANCY exists for a Qualified Sales Engineer in 
Commercial Export Sales Department of this rapidh 
growing organisation. A sound knowledge of Application 
Engineering coupled with a proficiency in 


a 


European 


languages are the main qualifications, but applicants 
should have a record of successful negotiations at top 
level preferably with overseas users and Distributors 
Write giving full details of persona] history to the 
Commercial Manager, York Shipley Ltd., North Circular 
Road, N.W.2. Tel.: Gladstone 5411 277 


pe ATORS are required for senior and junior posts 
4 offering permanency with good prospects of advance 
ment. Applicants should have experience of 
refrigeration work using Ammonia 
modern high speed Freon plant 
in strictest confidence 


LAd., 


industrial 
equipment, also 
All applications treated 
Write to William Douglas & Sons 


Engincering) Douglas 


Whart Bre hous Street 
London, S.W.15 29! 
Kr RIGIDAIRI London Distributors have vacancy for 
‘additional Semor Sales Engineer, with experience in 
Commercia] and Industria] Applications (Freon 12) up to 
o h.p. Excellent salary and prospects. Applications 
vhich wil] be treated in strictest confidence to: Saies 
Manager, Brett Daniels Limited, 243 Finchle Road 
London, N.W.3 287 
YNPERIENCED refrigeration service engineer re 
4 quired for Cornwall Area, Must have first class 
experience on automatic plants up to 10 h.p. Write in 
first instance in confidence giving full details of skills 
ind both present and past employment to Managing 
Director, Abbott Brothers, Cattedown Corner, Plymouth 
297 
— experienced service manager required for 
‘southern counties main distributor of 


national com 
\ four-figure salary and expenses with considerable 
prospects is available to the right man staff ad 


vised Box 286 


pany 


Own 
Please forward full details for interview 


563 

















Refrigeration Engineer 
—West Africa 


Refrigeration Engineer required for 
uintaining and managing the 

£ de of important cold store and ice 
t ix months’ probation then three-year 
Three months’ passage paid jeave during 

f contract by arrangement. Married or 

odation and car provided, Salar 

500 according to experience. Please 

brief personal details to Box Bg16 c/o 

Ltd 17 Gresham Street, E.C.2. 280 








| NDUSTI L. REFRIGERATION ENGINEERS pos 
ng t nical training and personality for position 

ind Sales Engineers. Applicants should 

x é ith the use of Ammonia equipment 
gh speed Freon plant. All applications to 
Douglas & Sons (Engineering) Ltd., Douglas 
B se Street, London, S.W.15. 293 


Ly PTIMATOR required for Low Temperature Insulation 
4 \ ] post ofters perinanency with good pros 
nt. Applicants should have knowledg: 

" odern insulating materials to all tvpes 

str frigeration uses. All applications treated in 

t Write to William Douglas & Sons 

Ltd., Douglas Wharf, Brewhouse Street 


292 


quired in medical laboratory, for main 


hd y f specialised refrigeration plant (Freon 12 
sociated developmental work.. Pension 

tee! transport available from Boreham 

Bushey Heath. Write stating age and 


t names and addresses of two referees 
Lister Institute of Preventive Medicine 


2QO8 





xpansion we are urgently in need of 


Salesmen, Service 
Engineers, Technical Men 
and Supervisory Staff 


} iges and permanenc 


th Frostaire. Tudor 8331 








aU 
| EADING Hussman distributor requires three enthusi 
id ast i experienced salesmen to help expansion 
Positions are in Sussex and East Hants 
ite and organise a territory essential 


tion prospects, Basic £624 p.a. plus good 
cxpenses, etc., make this a position 
not just a job. Please apply with details 


SSIOI onus 


\. B and & Co. Ltd., Oxted, Surrey 285 
EADING Commercial Refrigeration Manufacturer, 
4 Lor 1, requires design engineer with not less 


experience in al] phases of development 

ermetic Compressors, units and systems 

horsepower range. Write fully in confidence 
xperience and salary required to Box 272. 





J EFRIGERATION ENGINEER AND FITTER, con 
\ versant with ice cream processing and freezing plant 
used to plant re-conditioning. Wages 4/18 per week 


offered to right man. Apply Box 27 

QERY ICE MANAGER Manufacturer requires 
, experienced Manager to operate Industrial 
Refrigeration Service Department in West London area. 
Top salary and car provided. Box 261 261 





Refrigeration Engineer required by nationally 
known Company and applications are invited from 
qualified engineers aged under 35, who are fully 
conversant with all types of automatic installations. 
It is intended that the successful applicant will take 
control of the Refrigeration Department within a 
short period after his appointment, which is both 
permanent and pensionable 

Write in confidence giving full details of age, 


experience, qualifications and present salary to 
Box 283 











MYWO REFRIGERATION INSTALLATION AND 
SERVICE ENGINEERS req i4 


operate in 


Lancashire and Cheshi applicants sl 1 be fully con 
versant with open type and hermetic equipment. Apph 
n confidence t Ihe Lancashire Refrigeration Co. Ltd 
1 New Ball Street Manchester lelephones 
BLAcktriars 4444/5 282 


YJACANCY for qualified and experienced service 
\ engineer for commercial refrigeration in the East 
Midlands A well appointed flat is available, suitable 
for married couple, without children Write to Fred 
Hawkes (Refrigeration) Ltd., Polar Works, Park Road, 
Rushden, Northants 176 


YACANCY for a_= qualified, experienced service 
engineer in the East Midlands, with progressive 
firm. A well appointed modern house is available for 
the successful applicant. 42-hour week plus overtime. 
Write to Fred Hawkes (Refrigeration) Ltd., 3/5 Park 


Road, Rushden, Northants 264 
YORK SHIPLEY LIMITED Al portunit occurs 
\ to join the Commercial] Application Engineering 
Department at London Head Othe lealing with a full 
range of refrigeration equipment fr 5 to 15 h.p 
inclusive. Sales Engineering or Drawing Office expenence 
in advantage, sound technical education essential 
\pply in confidence stating age, education and experi 
nce to: The Manager, Commercial Department, York 
Shipley Limited, North Circular Roa London, N.W.2 
273 








SITUATIONS WANTED 
6d. per word. Minimum 12/6, Box 2/- extra. 


"IVECH. ASSOCIATE OF INS, REFR. Sales Manager 

age 31, seeks responsible position with manufacturer 
or established Distributor; extensive experience in prac 
tice and applications. Willing and able to take charge 
of Distributor in any suitable district. Box 270. 
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Absorption- -Refrigeration 


2 ft. in electricit vas, kerosene. Recognised 
xpert in development A production, managing 
If years most important production line in 
Brazil ising his own techniques and designs 


shes to change climate, Swiss, 60 years, speak 
English, French, German, Portuguese. Avail 
ible spring 1962. Personal contact possible August 
in Europe and U.S.A, Serious concerns 
ested in new types of units, or in starting 
rption production, or in permanent or tempo 
consulting assistance, are invited to write to 
Box 61, Publicitas Export Section, Lausanne 
j 


zerlan »O4 
zeTiand 294 














ARTICLES FOR SALE (Secondhand) 
6d. per word. Minimum 12/6. Box 2/- extra. 


PPROXIMATELY 100 Domestic second-hand 
4\ Refrigerators for sale—no reasonable offer refused 
individual or bulk Purchasers welcomed. Telephone 
MOUntview 3111 for appointment to view. 266 





YEFRIGERATION Cabinets second-hand, between 
14 to 40 cft. The A.C.R.E. Company, 389 Green 
Lanes, London, N.4. MOU 0171/2. 1364 


bie ) KELVINATOR 5 h.p. compressors complete with 
tors and starters {80 each. Aso several coldrooms 


to 800 cubic feet. Variety Pops Ltd., 2 Christ 





I Ave N.W.6. Maida Vale 95607. Evenings 
La ke ¢ 274 
‘| REE ¢ 1. x 6 in, Ammonia Compressors, b* 

}. & E. Hall, complete with motors, control gear and 
ther ancillary equipment. For further particulars write 

box 5 


K R SALI compete equipment for 1,500 cu, ft cold 
Hallmark model SC.7. First class condi 
rs to Totton Electrica] Products, Ringwood 

R Cotton, Southampton 290 


( YONDENSERS Several large water economiser 

Condensers complete with fans and pump, capacities 
40 and 60 tons refrigeration, for sale. Good condition 
Also large stock of brine/water pumps | in. to 6 in. 
cheap to clear Seen London. Alfred's Ices, 1/5 Hall 
Place, London, W.2 239 


Q TERNE TECUMSEH SEALED SYSTEM 5/7 cubic 
' f guineas each. Wilde & Clayton (Refriger- 
ation Ltd.), 1 Hindsley Place, Forest Hill, S.E.23. Phone: 
FOR. 8851 241 


N! WV Unit Type Evaporators, various ratings, includ 
4 g Electric Defrost. 230, 250-s A By famous 


half list price Box 2909 








ARTICLES WANTED 
6d. per word. Minimum 12/6. Box 2/- extra. 


MMONIA Refrigeration Compressors (Vertical) 
<1. wanted by Hall, Sterne, Lightfoot with accessories. 
including Atmospheric Condensers—Offers: G. W. A. 
Jones, 15, Lancaster Gate, London, W.2. Telephone 
Paddington 4317 236 


| \RGE Ammonia compressors wanted, Alfred's Ices 
A 54) Ltd 3 Hall Place, W.2 288 


ammonia Com 
pressor approx. 35 h.p. capable of 8 tons at 30°F 
Ful] details and price to Box 275 


CYECONDHAND Post-war two-stage 
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MISCELLANEOUS 
6d. per word. Minimum 12/6, Box 2/- extra. 


OMEFREEZE”’ Ice-Lolly Packs for domestic 
refrigerators and other types of lolly moulds, 
sticks and compounds. Trade discounts, etc, from the 
manufacturer R. G. Harsant, 65, New Road, Ware, 
Herts. 170 


YOLDROOMS (new). Amazing bargains. Suit all 
trades. Ideal for service engineers fitting their own 
equipment. All sizes available. State requirements 
Servome Ltd., 273, Farnborough Road, Farnborough 
Hants. (Farnborough (Hants.) 157). 235 
wtECTIONAL cold rooms for all temperatures up to 
K 5,000 cubic feet capacity. Highest quality, competi- 
tive prices. Trade enquiries invited for illustrated leaflets 
amd quotations. Insulated Storage and Display, 28-30 
Hempsted Lane, Gloucester. Telephone 20649. 249 


OLYTHENE Coated Steel Shelves, Freezer and 
Supermarket Baskets, Hygienic Corrosion Proof 
White Polythene, Special Discounts for Quantities. 
Richard Craven & Co. Ltd.. Camwal Road, Starbeck. 
Harrogate. Telephone 84484. 203 








SERVICE & REPAIRS 
6d. per word. Minimum 12/6. Box 2/- extra. 


| EPAIRS overhauls and general maintenance effected 

for the trade. Specialists in absorption and Sealed 
Unit Mechanisms. The A.C.R.E. Company, 389 Green 
Lanes, London, N.4. MOU 0171/2. 229 








TRADE SERVICES 
6d. per word. Minimum 12/6. Box 2/- extra. 


()\, ALIFIED REFRIGERATION ENGINEER would 
act as Consultant, prepare Estimates, Designs, Tech 
nical advice. A complete Consultant Service for the smal] 
Company K. G. Hobbs, A.M. ASHRAI A.M.INST,B,1 

A.M.INST.R., Tel.: PRimrose 4437 3&3 








BUSINESS OPPORTUNITY 
6d. per word. Minimum 12/6. Box 2/- extra. 





DISTRIBUTORS 


with efficient sales and service organisations 
required in certain areas of U.K. to handle Iwo 
Frys commercial equipment and Scotsman Auto 
matic Ice Machines. Those interested should appl, 


to M. L. Winsor & Co. Ltd 


25 Pall Mall, 


London, S.W.1 300 

















AGENCIES REPRESENTATIVES, ETC. 
6d. per word. Minimum 12/6. Box 2/- extra. 


YOLE DISTRIBUTORS, or sales/service agents, 
b.) covering supermarkets and larger shops, wanted in 
all areas to market (with excellent sales aids) th: 
Rotosel] (Patented) revolving refrigerated display unit 
(powered by } h.p. Sterne compressor) recently success- 
fully shown at Olympia. Enquiries and applications, 
please, to the proprietor: Mr. W. R. A. Happer, Roto- 
sell Displays, 4 Oxford Road, Teddington, Middlesex. 
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THE NEw ‘DEFIANCE? triece 


CONSERVATOR 


WITH CANS AND INSERTS—FOR USE 
IN| VANS—TRAILERS— KIOSKS ETC. 


Built with Round or Square Cans 
each holding 6, 8 or 10 gallons 


Send for latest Illustrated Catalogues, Nos. 201 and 
202 for details of ‘Defiance’ Ice Cream Equipment 


We Specialise in Eutectic Inserts and Milk Coolers 


DEFIANCE WORKS, 235 UNION STREET, LONDON, S.E.! 
EQUIPMENT LTO Phone : WATERLOO 3471’) 3472 EXPORT ENQUIRIES WELCOME 


(Subsidiary of Nathan's Sales Ltd.) 
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EXPANDED POLYSTYRENE @3°0:N pole) 2 oF: t-u 5 






SLAB and SECTION 


THE IDEAL INSULATION MATERIAL FOR REFRIGERATED VEHICLES 


Manufactured by 


THE BAXENDEN CHEMICAL COMPANY LIMITED 
CLIFTON HOUSE, 8-117 EUSTON ROAD, LONDON, N.W.! Telephone:  EUSton 6148 
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Editorial... 


Interplas 
N.Z.’s Engineering Development 
BEAMA’S Golden Jubilee 


® Visitors to the International Plastics Exhibition 
and Convention, to be held at Olympia from June 
21 to July 1, will quickly realize that the plastics 
ndustry is Once again moving into top gear. 
Although 1960 returns showed that production at 
560,000 tons was only 12 per cent. above the 
previous year’s output, and consumption within the 
U.K. was 20 per cent. up, these figures by comparison 
with gains shown in preceding years were construed 
as a mild recession for the industry. 


@® As one of the best customers of plastics firms, 
the refrigeration industry is naturally deeply inter- 
ested in the forward march of this important 
business. Thus, coincident with the Interplas 
Exhibition, is published this special plastics number 
»f MoDERN REFRIGERATION. 


@ Those persons who regard New Zealand as a land 
almost entirely concerned with primary production 
will find most enlightening an article in Engineering 
for May 26. After tracing the early development of 
engineering in the Dominion, when it was in the 
hands of the blacksmith, the shipwright and the mill- 
wright, the writer points to the decline of the gold 
mining industry, the development of refrigeration and 
the advent of the internal combustion engine for 
industry and also of hydro-electric power as having 
had profound effects on the New Zealand engineering 
industry. It proved itself versatile and adaptable in 
meeting the demands made upon it. Many steam 
engines and small ships were built between the 1870's 
and the end of the First World War. The manufac- 
ture of oil engines was increasingly important from 
the turn of the century, but further development was 
arrested by expansion in the use of electricity after 
1920. The agricultural industries expanded rapidly 
when refrigeration of perishable foodstuffs made it 
possible to sell meat and dairy produce profitably 
12,000 miles away, and this expansion provided wide 
fields for New Zealand engineering. 


@ U.K. exporters of machinery will view with some 
misgivings the above writer’s final conclusions that 
“future development in New Zealand’s engineering 
industry will include increased manufacture of 
machinery and equipment for such activities as re- 
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refrigeration, transportation, food preservation and 
packaging, goods handling, earth moving, and various 
branches of agriculture and dairying. New Zealand 
will manufacture for export goods based on domestic 
raw materials and a wide range of the products of 
New Zealand skill as applied to imported raw mate- 
rials. The next 20 years will therefore see a great 
expansion into new fields of mechanical engineering. 
New Zealand will develop to a much greater extent 
its ability and capacity to manufacture industrial 
machinery and equipment to the orders of customers 
both at home and abroad.” 


@ From another part of the earth’s surface “ marked 
red” comes the intriguing news that a plant is to be 
set up to process flying fish. The Government of 
Barbados have approved plans for a new combined 
abattoir and cold storage plant for flying fish to be 
built at Bridgetown. It will enable the Barbados 
Government to consider marketing flying fish in con- 
sumer packs, with possible export to other of the 
islands, thereby strengthening the Barbadian econ- 
omy. The abattoir and the flying fish plant will, of 
course, operate completely independently. The abat- 
toir is designed to handle 15 to 16 tons of dressed 
pigs, sheep and cattle per week, the tripes and offal 
being processed in an associated by-products plant 
for conversion to fertilizer or for disposal. The fly- 
ing fish plant incorporates fish icing and freezing 
equipment with a total cold-storage capacity of 260 
tons. The quick-freezing plant is capable of freezing 
at the rate of | ton of fish in two hours. Once the 
plant has been established, consideration will also 
be given to the provision of mechanical fish filleting 
equipment but initially a pilot plant, employing hand 
filleting, will be operated to establish the market 
potential. A retail shop, in addition to wholesale 
trade facilities, is to be provided as part of the cold 
storage plant. Plant will be ordered by the Crown 
Agents: consulting engineers are Brian Colquhoun 
and Partners. 


@ The British Electrical Power Convention, of 
which the B.R.A. are members, makes its third visit 
to Eastbourne, for its thirteenth annual meeting from 
June 12 to 15, under the presidency of Sir John 
Pickles, B.Sc., M.I.E.E., chairman of South of Scot- 
land Electricity Board. The convention proceedings, 
which will take place in the Winter Garden, have as 
their theme this year “Electricity in Prosperity and 
Welfare of the Nation.” The convention is represen- 
tative of all the principal organizations, 42 in number, 
connected with the British electrical industry and is 
a direct successor of the Incorporated Municipal 
Electrical Association’s Convention, whose 52nd and 
last meeting was held in Eastbourne in June, 1948. 
The convention will draw to Eastbourne over 2,000 
people from all parts of Great Britain, Northern Ire- 
land, the Isle of Man and the Channel Islands. 


@ One of the four papers to be read at Eastbourne 
is entitled “British electrical manufacture in the 
national economy” and will be presented by Mr. S. F. 
Steward, C.B.E., M.1.Prod.E., the director of the 
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British Electrical and Allied Manufacturers’ Associa- 
tion. 1961 is the golden jubilee year of the British 
Electrical and Allied Manufacturers’ Association and 
this paper links the trade association with the growth 
and development of the industry; it opens with a 
history of BEAMA and an account of the results of 
co-operation in the electrical industry during the fifty 
years since 1911. This is a significant period in 
Britain’s industrial history covering as it does almost 
the whole development of the electrical industry as 
we know it to-day. It has seen a number of remark- 
able achievements which have had a profound effect 
on our national economy and our standard of living. 
In the following section the paper examines the 
present structure of the British electrical manufactur- 
ing industry. It shows the vital role it plays in pro- 
duction, efficiency and living standards at home and 
the major contribution it makes to British exports. 
rhe range of the industry is enormous, ranging as it 
does from small domestic appliances and electronic 
equipment to electric locomotives, giant transformers 
and 500,000 kW turbo-generators. All sectors are 
having to adapt themselves to the new conditions 
arising from technical advances and commercial 
changes 


@® Our picture of the month for June highlights the 
growing importance in the home of the food freezer. 
Ihe home freezer can be found in many forms, the 
reach-in chest type, the upright drawer type or a 
combination freezer/refrigerator which is the model 
in question illustrated. The British market for this 
product is being attacked from the west by the United 
States and Canada and from the east by Sweden and 
Western Germany. Whirlpool Corporation in the 
United States has recently developed two new 
economy-model combination refrigerator /freezers in 
the company’s line of electric refrigerators. One is 
a 13.9 c.ft. top freezer model (illustrated on page 571), 
the second a 13.8 c.ft. bottom freezer unit, both fea- 
turing large capacity convenience and economy. The 
larger model supplies “activated air,” a device that 
provides longer food preservation by constantly cir- 
culating air throughout. 


@ The US. air-conditioning and _ refrigeration 
industry continues to be a bright spot in the nation’s 
over-all business picture, its leaders agreed last 
month, surveying the final figures for 1960 and pre- 
liminary reports for the current year. While gains 
have not been so spectacular as in some of the early 
years of the 50’s, when the industry was feeling the 
effects of the post-war boom, it has continued to 
show progress over a period when many other seg- 
ments of the economy have suffered set-backs in vary- 
ing degree, it was pointed out by R. K. Serfass, presi- 
dent of the Air-Conditioning and Refrigeration 
Institute, trade association of the industry, whose 
board of directors opened a two-day session in Hot 
Springs, Va, to lay plans for Institute activities during 
the coming season. In the field of unitary air- 
conditioning, which includes all central residential 
equipment, as well as some smaller commercial and 
industrial applications, manufacturers shipments in 


MODERN REFRIGERATION june 196] 


1960 totalled some 336,000 units, an increase of about 
10 per cent. over the 1959 figure. More than 60 per 
cent., or about 215,000 of these went into residential 
installations, the Institute estimates. Shipments in 
the first quarter of 1961 are up some 20 per cent. over 
the corresponding period of 1960. It was pointed out 
that the growing trend towards construction of air- 
conditioned low- and medium-priced homes by specu- 
lative builders probably will contribute toward a 
steepening of the curve representing sales of this type 
of equipment. Large “systems” installations, such as 
those used in big office buildings, industrial plants, 
hotels, apartments, stores, and similar multi-room 
structures, showed an increase of about 12 per cent. in 
1960 over 1959. Total installed cost of these systems 
last year is estimated by ARI at $800,810,000, com- 
pared with $716,570,000 in the previous year. 





DoRDeC’s NEW OFFICERS 


At the last quarterly meeting of DoRDeC Mr. M. A. 
Craig, Electrolux Ltd., was unanimously elected chair- 
man of the Domestic Refrigeration Development Com- 
mittee in place of the late Mr. E. G. Rowledge. Mr. 
Craig was formerly vice-chairman and by the unanimous 
vote of the members Mr. W. Roxburgh, Morphy-Richards 
Ltd., was elected vice-chairman to succeed him. 





WESTINGHOUSE IN U.K. 


Westinghouse air-conditioning equipment is to be 
marketed for the first time in this country under an 
agreement just announced between the Westinghouse 
Electric International Company of New York and Hall- 
Thermotank Ltd. The equipment will be marketed by the 
International Products Division of Thermotank Ltd., 
which recently opened new offices at 60 Rochester Row, 
London, S.W.1, and now claims to offer the most compre- 
hensive service available from one source to the air- 
conditioning, heating and ventilating industry. In 
addition to the new Westinghouse equipment, Thermo- 
tank’s I.P.D. also market a wide range of air-conditioning 
products manufactured by J. & E. Hall Ltd., Thermotank 
Ltd., and various companies outside the Hall-Thermotank 
Group. 





OBITUARY 
Mr. A. S. Juniper, C. Inst R. 


We announce with deep regret the passing last month of 
Mr. A. S. Juniper at the age of 91. Mr. Juniper founded 
the firm bearing his name in 1909, in the Japanese Village. 
Smithfield and remained chairman until his passing, He 
was closely associated with the City of London, being 
elected a member of the Court of Common Council in 
1920 and was Chief Commoner in 1935. In 1939-40, he 
was president of the City Livery Club. 
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Refrigeration and A-c Exports.— 
During April, 1961, air-conditioning 
id refrigerating machinery and fans 
ommercial and industrial sizes) to 
he value of £870,691 weighing 
326 tons were exported from the 
United Kingdom Comparable 
figures for April, 1960, were 911 
orth £702,062. 


* + * 


Exports’ Analysis.—Of the 1,326 
f air-conditioning and re- 
gerating plant worth £870,691 ex- 
rted by Great Britain in April 
ioted in the preceding paragraph- 
vent to the Union of South 
A fric $2 tons to India, 30 tons to 
Australia, 33 tons to New Zealand, 
52 tons to Canada, 231 tons to 
ther Commonwealth countries,” 
9 tons to Eire, 36 tons to Sweden, 
‘ ns to Western Germany, 53 
the Netherlands, 107 tons to 
Belgium, 65 tons to France, 24 to 
Italy and 378 tons to “ other foreign 


oa + ad 
Refrigeration Plant Classified. 
Of the total exports of air-condition- 
, nd refrigeration machinery 
uring April, commercial refrigera- 
g machinery accounted for 179 
orth £92,186, industrial plant 


equipment for 248 tons worth 
22,185, and refrigerating mach- 


, equipment and parts for 527 
vorth £384,143, 


* + rs 


Exports of Small Refrigerators. 


D g April, 1,422 tons of complete 
f itors and domestic refrigera- 
pment were sent overseas 

Great Britain. These exports 

rth £845,947 The 1,422 
ymprised 23 tons to the Union 

South Africa, 17 tons to Rhodesia 
Nyasaland, 44 to New Zealand, 


to Canada, 362 to * other 
wealth countries and Eire,” 
to Sweden, 87 tons to 


wWestel Germany. 26 tons to Italy 
{1 663 tons to “other foreign 

+ * + 
[ke Shaw Savill Company has 
rdered two more refrigerated cargo 


ps for the London-Australia ser- 
Suez and the London 
New Zealand service via Panama. 
The ships, each of 13,000 tons and 
with a speed of 18 knots, are for 
delivery before July, 1963. 





The imposing new showrooms and headquarters recently opened by H. C. Troldahl 
Ltd., in Newcastle upon Tyne. 








Mr. John Sherlock, the chairman 
and managing director of The 
British Thermostat Company re- 
cently gave a party attended by 
over 100 long service employees in 
honouring his personal secretary, 
Mrs. C. Hunter, who has retired 
after 30 years’ service with the 
company. Mr. Sherlock said that 
t he firm had benefited from knowing 


Connie Hunter. He also made the 
presentation of farewell gifts. 


* * * 


Export and Import Bank loans 
were recently announced to Indus- 
trias Integradas, Venezuela. They 
will manufacture and assembie auto 
parts, stoves, and refrigeration and 
air-cooling equipment. 
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1961 Gryogenic Engineering 
Conference 


August 15, 16 and 17, 1961 
Ann Arbor, Michigan 
HE 1961 Cryogenic Engineering Conference 
will be sponsored by the University of Michigan 
and will be held in Ann Arbor, Michigan, on 
August 15, 16 and 17. Plans are now being made to 


assure a comfortable and enjoyable meeting for all 


delegates. Preregistration information and a copy 
of the programme will be available the latter part of 
July, 1961. 

Papers varying in length from 5 to 25 minutes 
will be presented at the conference dealing with the 
technical aspects of cryogenic engineering in the field 
below 150° K. Short topics will be grouped in a 
special Session. 

Papers at previous conferences have dealt with 
liquefaction cycles, purification of gases, gas separa- 
tion, distillation, heat transfer, catalysis, fluid flow, 
absorption, hydrogen and LOX production, cryogenic 
fuels, oxidants, pressurants, missile problems, mech- 
anical and thermal properties, vacuum insulation, 
powder insulation, super insulation, safety, friction 





re 


ntti | ae 


PICTURE OF 
THE MONTH 


The marketing of home-freezers, 
whether as combination units with 
refrigerators or as free-standing 
horizontal or vertical models, is 
showing a steeply-ascending curve 
in the U.K. This new U.S. com- 
bination type holds an amazing 
quantity of frozen food. 


(See also p. 569.) 





MODERN REFRIGERATION June 1961 





Studies, vapour-liquid equilibria, liquid level devices, 
probes, pumps, bearings, transfer lines, dewars, 
cryostats, temperature and pressure measuring de- 
vices, expansion engines and turbines, heat exchangers, 
regenerators, high energy and nuclear applications, 
bubble chambers, etc. This list is certainly not 
complete. The conference committee welcomes and 
encourages papers on other fundamental cryogenic 
subjects. 





REFRIGERATED TRANSPORT 
IN AUSTRALIA 


THE first Freighter Industries refrigerated van with 
Perkins-engined Transicold equipment has just been 
put into service in Australia. The Freighter/Trail- 

mobile insulated van is owned by the transport firm of G.N. 

Blomfield Pty Ltd., of Red-Hill, Victoria. The unit has 

been operating on 1,300-mile trips to Brisbane, carrying 

15 ton loads of perishable goods, completing the journey 

in 36 hours. It is similar to units successfully operating 

in the United States, Mexico and Canada. The Transi- 

cold refrigeration plant is fitted with a four-cylinder 1-6 

litre Perkins Four 99 diesel engine, rated for this purpose 

at 23-5 b.h.p. at 2,000 r.p.m. The engine is mounted on 
shock absorbers and hung from brackets beneath the van. 
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Watercress Cooling Improves Appearance 


to the services of refrigeration to enable them to 
market this vegetable in pristine condition. 
Bedford and Jesty Ltd. of Bere Regis, Dorset, who 
have been producing watercress since 1896, have 
lately built a new packing station incorporating a 
npletely automatic feed line that calls upon re- 
frigeration at several points. Mr. J. B. Jesty, manag- 
ing director, designed the layout of the new plant and 
supervised the manufacture of much of the equipment 
his own workshops. Dexion steel slotted angle 
naterial was chosen as the constructional material 
vr much of the line 
William Bedford came to Bere Regis 65 years ago 
use of the abundant supply of pure spring water 
n this area. This is the essential requirement for the 
iccessful cultivation of watercress. The water rises 
from the ground in natural springs and through arte- 
boreholes sunk especially for the purpose. The 


‘ UROPE’S largest watercress growers have turned 


f 





water is rising from a depth of between 80 and 200 
ft., and consequently emerges at a constant tempera- 
ture of 52°F. all the year round. Whilst the water 
naturally cools as it flows through the beds in winter, 
the fact that the temperature at the source is rela- 
tively warm makes it possible in this country to 
market cultivated watercress all the year round. The 
beds are carefully graded to an even slope to ensure 
a constant even flow of water through the crop. The 
banks are sealed with concrete walls to ensure that 
there can be no drainage of surface water into the 
beds. At the outlet of the beds the water flows into 
the nearby stream, but none of this river water can 
enter the beds. 

“Sylvasprings” watercress, the first gathered from 
the cultivation beds covering 32 acres, in and around 
the quiet Dorset village of Bere Regis, arrives at the 
packing station in containers which, when full, hold 
about 60 Ib. each. 

After being washed under sprays it is 
passed to the “bunchers” who are skilled 
at selecting and bunching the watercress 
at rates up to 400 bunches per hour, these 
bunches, following a final trim, being 
packed into chip baskets. They are then 
placed on a gravity conveyor which car- 
ries them to two hydro-cooling.tanks into 
which they are automatically fed and 
through which they travel at a _pre- 
determined speed in chilled water con- 
trolled at approximately 36 F. J. & E 
Hall Ltd. were responsible for the refrig- 
eration installation. 


Containers arriving at the factory from the 
beds; each holds about 60 Ib. of watercress 
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Design of Hydrocooler 


The cooling of the water is achieved by a sub- 
merged grid battery evaporator unit, constructed of 
galvanized steel tubing, in the bottom of each tank 
beneath a horizontal baffle, with forced water circu- 
lation obtained by a single stage centrifugal pump 
direct-coupled to a 4 h.p. electric motor, each tank 
being equipped in this way. The cooling plant in- 
cludes one Hallmark model 6CP/10R condensing unit 
comprising a 6-cylinder, pump-lubricated compres- 
sor, an oil separator and a 5 h.p. electric driving 
motor; this equipment ts mounted on a common base- 
plate, together with a remote air-cooled condenser 
complete with propellor type diaphragm mounted fan 
and special large capacity liquid receiver, This 
plant works in conjunction with the two previously 
mentioned evaporator units, with a servo-operated 
back pressure regulating valve actuated by a constant 
pressure pilot valve, fitted in the common suction pipe 
to prevent the formation of ice on the evaporator 


Surface 


[he operation of the equipment 1s safeguarded by 








Above: On its Dexion con- 





veyorized journey through 
the plant each chip is halted 
at the “T” junction and 
then automatically lifted for 
a right-angular descent into 
the hydrocooler. 








Above: The conveyor through the hydrocooler 
is lifted clear for cleaning each day. 





Right: The hydrocooling tank. 
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Mr. j. B. Jesty, managing director, who designed the factory. 


high and low pressure safety cut-outs, also an oil 
differential switch to ensure adequate lubrication of 
the compressor. 

When the chips arrive at the far end of the tanks 
they are raised on to a table where flake ice is intro- 
duced between the bunches. This flake ice is obtained 


Refrigerating machinery room. 





from a model 1A “Hallflake” automatic ice maker. 
In this ice-maker a uniform flow of water from a spray 
header is transformed into a thin layer of ice on the 
inner cooling surface of a vertical cylindrical freezing 
drum and the sub-cooled dry ice is removed, in a 
continuous process, by a revolving cutter. 

In this instance a Hallmark model 6CP/9R air- 
cooled condensing unit driven by a 5 h.p, motor is 
used which has a slightly smaller remote type con- 
denser than the hydrocooling unit mentioned above. 

With flake ice included, as a convenient form of 
latent refrigeration to serve the cooling requirements 
during the later transit period to the various markets, 
the lids of the chips are finally secured by a tying 
machine and the chips again travel by gravity con- 
veyor to a position convenient for introducing into a 
refrigerated chamber, where they are stored until 
ready for despatch. 

The air temperature in the insulated chamber is 
automatically controlled between the limits of 33°F. 
to 37°F. by means of a Hallmark model 3C7 con- 
densing unit. This consists of a belt-driven, triple 
cylinder compressor, delivery oil separator, air-cooled 
condenser battery, liquid refrigerant receiver and a 
3 h.p. electric motor with direct-coupled condenser 
fan, mounted as a complete unit and connected to two 
extended surface forced draught ceiling mounted air 
cooling units. These have been specially selected to 
give a resultant relatively high humidity within the 
chamber to reduce dehydration of the produce to a 
minimum during the storage period. 


Flake ice-maker in the roof space. 
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The Refrigerated Robot 


COOLED 


DISPENSING MACHINE 
NOW BIG BUSINESS 


GREAT variety of new and 
en machines were shown 

at the Third International 
Vending Exhibition, held at the 
New Horticultural Hall last month. 
Refrigeration naturally featured pro- 
minently, not only in the cold 
drink machines but in the “cold 
buffet * and other similarly original 
venders 

The British Automatic Co. Ltd., 
contrived a comprehensive exhibit 
which included a number of their 
machines ; this was in the form of 
a fully automatic working cafeteria. 
Among the machines shown and 
demonstrated by the B.A.C. were 
the Gloster VM 35 milk vending 
machine, which can offer up to four 
selections of cartoned drinks ; the 
Gloster Candy machine VM22; 
and the Gloster Pastry vender 
VM25 A Sankey “ Vendo” ice 
cream machine was also seen in 
operation. 

Ditchburn Vending Machines Ltd. 
showed their * Colespa”’ which is 
designed to provide a choice of 
seven refreshing drinks. Its specially 
designed 4 h.p. refrigeration unit 
keeps the drinks ice-cold 24 hours 
of the day. Drinks are served 
either carbonated or still and the 
degree of carbonation can _ be 
adjusted to suit each individual 
flavour 

Electric Shop Developments Ltd. 
showed only one machine, their 
‘electRobot * fully automatic shop. 
This sells 24 lines of all kinds of 
mixed merchandise, providing the 
wrapped, packaged, 
bottled or canned, at any price 
between Id. and 15s. 11d. Any 
amount of change can be given 
between Id. and 15s. 11d. and the 
machine will accept the maximum 
sum stated, in any combination of 
ixpences, pennies, florins or half- 
crown pieces. Up to 15s. 11d. may 
be inserted in the machine in 
advance, and the machine will 
total and show the sum that has been 
deposited, on a screen. As each 


items are 
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purchase is made the cost is de- 
ducted from the credited amount 
and the balance is indicated. Money 
may be added at any time to increase 
thecredit during purchases. Further- 
more, change for the amount shown 
may be returned by the press of a 
button at any time. Refrigeration 
is available on any standard model. 

Fisher and Ludlow Ltd. included 
their pre-mix vender on their stand 
which offers a choice of two different 


_ drinks with a capacity for dispensing 


500 seven oz. cup drinks. Their 
bottle vender was also on display. 
This can sell up to five different 
products, 50 ice-cold bottles being 
in the * ready to sell” position, and 
a further 25 bottles in  pre-cool 
storage. 

In addition to their established 
range of automatic vending 
machines, Gloster Equipment Ltd. 
exhibited several new venders, in- 





cluding a multi-selection refrigerated 
carton vender. Their VM36, also 
shown, is a floor-standing model, 
constructed to fit into a “ bank” 
of Gloster vending machines. It 
has a capacity of 300 six oz. cups. 
It is equipped with a refrigerated 
unit which allows fresh dairy milk 
to be used in the dispensing of drinks. 
Gloster’s VM35 is the new multi- 
selection refrigerated carton vender 
designed to accommodate up to 
304 cartons, and it can vend any type 
of carton that is in production at 
the present time. For vending 
sandwiches, salads, fruits, snacks, 
packaged desserts and dairy products 
of every kind in liquid, solid or 
semi-liquid form, there is the Gloster 
VM37, which also includes special 
features: an automatic timing 
device which alters the display 
panel every 30 minutes, and a 6d. 
to 3s. 6d. price range, with four 
combinations. This vender is re- 
frigerated, electrically operated, and 
has a capacity of 130 items. 
Rollason Aerocessories Ltd. showed 
their “* Evva ”’ range of drink vending 
machines. These are post-mix 
machines which are available to 
vend either ice cold carbonated, 
ice cold still or hot drinks from a 
main water supply, only the syrup 
concentrate being stored in the 
machine. This system enables the 
quality of the drink to be maintained, 
an important feature when vending 
proprietary drinks of national and 
international repute. A feature of 
the machines is extreme compact- 
ness, 300 7 oz. cup capacity being 





A “bank” of Gloster vending machines installed in a canteen. (Left to right): 

VM.2 refrigerated milk vending machine, YM.22 candy vender, VYM.21 cigarette 

vender, VM.37 refrigerated general merchandizer, VM.36 hot beverage vender, 
VM.25 sandwich and snack machine, VM.2 refrigerated soft drink vender. 
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contained in a machine 17 in. wide, 
20 in. deep, and 5 ft. high. Unit 
construction within the machine 
simplifies servicing. New features 
displayed were an_ electrically 
operated cup mechanism of 300 
cup capacity and a syrup dispensing 
pump unit. Both of these units will 
be available to manufacturers wish- 
ng to build them into their machines. 
S cold vender was introduced 
by W. M. Still and Sons Ltd. With 
ytal capacity of 85 items, 17 in each 


of its five columns, the machine can 
iffer a choice of five different items 
at the press of a button. When a 
column empties, a “ sold out” sign 


automatically illuminated. In 
common with all W. M. Still’s auto- 
natic vending equipment, the coin 
nechanism is adjustable to the 
rice of the items. Also on exhibi- 
tion was their automatic soft drink 
vending machine which dispenses 
between 150 and 200 chilled orange, 
lemon or lime juice drinks from 
| gal. of flavour concentrate, accord- 
ing to the desired strength. Other 





W. M. Still’s automatic refrigerated 
vender. 


exhibits included the hot food 
machine, which is equipped with a 
timing device to keep the food re- 
frigerated until 50 minutes prior to 
the pre-arranged mealtime. Then 
the refrigerator cuts out and the 


S76 


heating element is automatically 
switched on. Two choices of meals 
can be offered with a total capacity 
of 52 platters. Also displayed was 
the cold buffet machine, incorpora- 
ting a built-in refrigerator to main- 
tain a temperature of 50 “F., which 
can accommodate up to 400 sand- 
wiches, offering 10 selections. 

Most interesting exhibit at the 
Venders and Renters Ltd. stand was 
the extensively modified and im- 
proved version of the Wistoft heated 
and refrigerated compartment (plate- 
size) venders. Designed chiefly for 
use in industrial canteens, there are 
eight compartments to every column 
and it is suggested that banks of 
columns should be built into the 
normal wall between the kitchen and 
canteen. This would eliminate the 
old fashioned method of serving ; 
all food is covered and kept free 
from dust, etc., until the consumer 
removes it from the compartments. 
Only one compartment can be 
opened at a time, on the insertion of 
the appropriate coinage. A column 
can be heated or refrigerated and 
installed so that the same columns 
can perform either function. Ther- 
mostatically controlled infra-red 
tubes, fitted to the sides of the com- 
partments, are used for heating, and 
sealed refrigerator units with blower 
type pressure operated coils, also 
thermostatically controlled, main- 
tain a cooling temperature that is 
normally 40 F. 

Prestcold exhibited a range of 
rotary condensing units of '/,, h.p., 
1/, hp. and } hp.  Prestcold 
condensing units are supplied for 
use with capillary or thermostatic 
expansion valve control systems 
and incorporate a unique rotary 
motor-compressor having only three 
moving parts. The compactness 
of their design allows the unit com- 
partment size to be reduced to a 
minimum leaving more space for 
refrigerated storage. 





EAST ANGLIA REFRIGERA- 
TION ASSOCIATION 


LECTURE entitled “* Recent 
Advances in the Applications 
of Refrigeration in the Fish 

Industry,” was presented by Com- 
mander M. B. F. Ranken, M.1.MAR.E., 
A.M.I.N.A.M.INST.R., MEM.A.S.H.R.A.E. 
of J. & E. Hall Ltd., in the Flixton 
Room, Norwich recently. 

This lecture was given before 
a well-attended gathering of the East 
Anglia Refrigeration Association. 
Among those members present were 
Commander W. R. Sinclair, presi- 
dent of the Institute of Refrigeration, 
and Mr. M. E. Edwards, vice-presi- 


dent of the East Anglia Refrigera- 
tion Association, and other com- 
mittee members. 

Commander Ranken commenced 
his lecture with a number of some- 
what startling statistics on the 
world’s fish production and _ the 
growth of quick-freezing on fishing 
vessels. 

The speaker then outlined the 
present methods of freezing on 
shipboard, together with various 
slides depicting modern _installa- 
tions. The research and mode of 
future developments were illustrated, 
with reference to the work of the 
Ministry of Agriculture and Fisheries. 
Considerable time was spent on the 
capacity of the vesseis and the change 
in the length of voyages. The 
speaker showed very clearly the 
considerations needed in the posi- 
tioning of insulated fish holds, 
with an outline of the insulation 
methods used. 

The effect of power distribution 
and fuel storage on the fish storage 
capacity was dwelt on. 

Commander Ranken concluded 
his lecture with some _ excellent 
slides on refrigeration in the fish 
industry, before inviting questions 
and discussion from the audience. 


Discussion 

In opening the discussion Com- 
mander Sinclair congratulated the 
speaker on the excellence of the 
lecture. 

Mr. White of C.W.S. asked 
whether Commander Ranken would 
suggest from his experience that 
fishing voyages were going to in- 
crease in length and whether he 
thought the outcome of this would 
be loss or damage to our traditional 
fishing ports by ships coming back 
to other centres. 

Commander Ranken replied that 
he thought this would be the case. 
It would depend on the facilities 
there were for dealing with the fish. 
It sounds crazy to bring aship into 
Hull if you want to use the fish in 
London, so we obviously needed 
more cold stores in this country. 
There was in fact a large store for 
frozen fish, of 1,000,000 c.ft. going 
up in London. 

He said that there was the question 
of the supply of fishermen and they 
were, undoubtedly, going to have 
to go very much farther away. The 
Greeks, Spaniards, Belgians, Italians 
etc. already fish on the North 
African coast and the U.S.S.R., 
Japanese and Belgians worked in 
the South Atlantic for hake. We 
should have to learn to go to the 
farther waters of the Antarctic, 
Pacific and Atlantic. 

(continued on p. 627) 
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INDUSTRY 


A Message 
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Chairman 
E. K. Cole 

Limited 









Mr. E. K. Cole, C.B.E., chairman and managing 
director, E. K. Cole Ltd. 


EN recent years, the refrigeration industry has made rapid strides in recognizing the 
advantages which plastics have to offer when correctly applied and the success of plastics 
in this field owes much to the intelligent co-operation between the two industries. I am 
very pleased that my company has been fortunate enough to play a leading part in this co- 


operation and I am convinced that, together, we can still achieve tremendous strides in the 
advancement of refr'gerator design. 


Although the plastics industry can measure its history in decades, it is as yet only at the 
beginning of an enormous future. It is a complex and rapidly expanding industry, with 
new raw materials constantly appearing and new applications for these materials arising 
at an ever-increasing rate. 

Plastics have an important role in almost every aspect of our daily lives and it is interesting 
to note that refrigerators are playing a significant part in the development of this modern and 
far-reaching industry. In my own company, for instance, some of the most advanced machines 
and equipment have been chosen with the future needs of refrigeration uppermost in mind. 
Of the many and varied plastics raw materials so far available, nearly a quarter of Britain’s 
output of polystyrene goes eventually to the refrigeration industry. 


In years to come, I believe that the progressive manufacturers of today’s refrigerators 


will be able to take pride in their early recognition of the inevitable supremacy of plastics 
among the world’s raw materials of the future. 
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THE BRITISH 
PLASTICS INDUSTRY 





Its Growth and Potential 








seven-year plans, and by expanding trade improve 
nternational relations ? Many Russians were able 
see for themselves at the British Trade Fair held in 
Moscow from May 19 to June 4, and the plastics industry 
as strongly represented. The exhibiting firms obviously 
lid not take the trouble to display their products unless 
hey were convinced there was a real need for them in the 
viet Union, and in this account it is proposed to outline 
me of the ways in which the two countries may trade 
mutual advantage. 
he ability to export depends on the growth of a healthy 
ome industry, which in turn depends to a great extent 
1 the ability to earn foreign currency with which to pay 
imports. Soviet-United Kingdom trade is already 
ling at a fairly high level. During the eleven months 
ding November, 1960, the U.K. imported from the 
Soviet Union, Estonia, Latvia and Lithuania, goods to 
he value of £66,522,296. The U.K. exported to the same 
group goods valued at £51,619,343. The expansion in 
the East-West trade is also reflected in the action of the 
Moscow Narodny Bank Ltd., which has raised its issued 
ipital from £525,000 to £1,200,000. 


rf )W can Britain’s export potential help the Russian 


More Plastics Exports 

The United Kingdom has plenty of experience in the 
zhly competitive field of exports. These, in the first 
of 1959, were valued at some £1,636,000,000. During 
59 exports of plastics materials in terms of quantity 
by nearly 28 per cent. over 1958, and in 1960 were 

gher again—nearly 9 per cent. above the 1959 level. 
lhe pattern of development for the U.K. plastics industry 
followed that of other Western countries. Up to the 
econd world war Britain had little to offer, apart from 
ilose-based plastics, and thermosetting resins based 
coal. The latter differed only slightly from the original 
enolics made by Dr. Backeland in 1916, but in the 
rm of laminates had important industrial applications. 
Much of the early work was carried out by Sir James 
Swinburn, who was associated with the Bakelite company 
nti! 1948. The modern thermoplastics industry really 
ts birth in 1930, when Industrial Chemical Industries 
Ltd. started investigation into the effects of high pressure 
15,000 to 300,000 per square inch: 1,054 to 21,092 
kilograms per square centimetre) on chemical reactions. 
Experiments were ready by 1932, and in 1935 about a 
juarter of an ounce (7-08 grams) of a white powder was 
»btained from ethylene gas. By the end of 1938 1 ton 
ad been made, and in July 1939 a mile (1-6 kilometres) 


* An article prepared to coincide with British Trade Fair, 


of submarine cable, insulated with the new polyethylene 
was sunk across the mouth of the Humber river as a test, 
of electrical resistance, and behaviour under sea water. 
During the war, the use of polyethylene for radar insula- 
tion made a significant contribution to victory, and since 
that time polyethylene has gone from strength to strength. 


Impetus of the War 

Under the impetus of the war, development of other 
thermoplastics was speeded up. Polyvinylchloride was 
employed for cable insulation and acrylics for aircraft 
canopies. A great contribution in both the industrial 
and woven fibre fields was started when the researches 
of T. J. Whinfield and J. T. Dickson resulted in “ Tery- 
lene,’ a polyester of ethylene glycol and terephthalic acid. 
However, expansion in thermoplastics was delayed by the 
raw materials situation. say nang was made from 
alcohol derived from molasses, p.v.c. from carbide. After 
the war expansion of ieemainatenties on a large scale 
began with the introduction of U.K.-based petrochemical 
plants which provided a cheap source of ethylene and other 
olefines. In spite of a few political setbacks, oil was 
usually plentiful and reasonably stable in price. The 
cracking units gave propylene for methacrylates via 
acetone ; oxides of ethylene and propylene for poly- 
urethanes and polyesters, ethylene for polyethylene and 
(with benzene) for polystyrene. To start with, all poly- 
ethylene was made by the I.C.1. pressure system, but 1955 
saw the development of Professor Ziegler’s low pressure 
process in Germany, which gave more crystalline, rigid 
high-density products. A turning point in the history of 
high polymers undoubtedly occurred when Professor 
Natta of Italy discovered stereospecific polymerization 
by which stereoregular materials such as polypropylene 
were produced. Not only did this system have a profound 
effect on substances known as “ plastics,” it had a similar 
impact on synthetic rubbers, as shown at the recent 
Second International Synthetic Rubber Symposium in 
London. 


Present State of Industry 

The present state of the U.K. plastics industry is a very 
healthy one. But does this really matter to the average U.K 
citizen—the ‘“‘ man in the street’? ? Does it affect his 
standard of living to any marked degree ? The answer is 
most definitely “‘ yes.” It is only necessary to take a 
look at the window of an ironmonger’s shop to see how 
plastics have taken over the consumer goods market. 
The ironmonger could now more accurately be called a 
plastics-monger as the “high polymer age” begins to 
make itself felt. 

Impact of plastics in the consumer industries is matched 
by the vital importance of both thermosetting and thermo- 
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plastic materials to industry. As an example, corrosion 
costs the U.K. about £600,000,000 in one year, and 
much of this bill is expected to be cut in the future by 
even greater use of plastics. In Britain corrosion is being 
fought by sprayed or dipped coatings, but the use of 
fabricated ducts and containers made from polypropylene, 
h.d. polyethylene, rigid p.v.c., p.v.c. reinforced polyester 
laminates, or perhaps a sandwich construction with a 
filling of expanded polystyrene or phenolics. New pro- 
ducts such as p.v.c.-coated steel sheets for industrial 
cladding with an expected maintenance-free life of more 
than 20 years are now available, and even heavy girders 
for bridges have been experimentally coated in a similar 
fashion. The aircraft industry employs epoxide-based 
adhesives for honeycomb cores—this construction was 
used for the “ Bluebird”’’ world’s land speed record attempt 
car. The accident to the car demonstrated beyond doubt 
the tremendous strength achieved by such adhesives, as 
only slight damage was caused by the 300 miles (482 
kilometres) an hour impacts. Electrical components for 
rockets and aircraft are usually potted in epoxide resin 
compounds. 


Electrical Applications 

The electrical industry employs many varieties of 
plastics on an extensive scale, due to their excellent com- 
binations of physical and electrical properties. A re- 
markable achievement in this field was the high vacuum 
chamber of the *“ Nimrod” particle accelerator, 164 ft. 
(50 metres) in diameter, made from epoxide/glass lamin- 
ates ; p.v.c. and polyethylene have almost completely 
replaced rubber for cable insulation. 

One of the largest fields for expansion in plastics has 
been found in the shipbuilding industry. Large ships 
are now using epoxide and epoxide/pitch paints for hull 
protection, and the whole spectrum of plastics is utilised 
for various internal fittings. A typical modern liner 
may have more than 1,000,000 sq. ft. (93,000 sq. metres) 
of decorative melamine-coated phenolic laminates. The 
boat-building industry has seen a marked switch over to 
reinforced plastics construction with built-in plastic foam 
buoyancy, particularly in the up to 16 ft. (S metres) sizes, 
and perhaps as a result the use of small boats and fast 
runabouts is showing a rapid increase in the U.K. 

The motor car industry continues to employ reinforced 
plastics for special sports models and for some lightweight 
family cars, but not yet on a really mass-produced basis. 
Of greater importance at present is the adoption of in- 
jection moulded components for interior fittings, and 
self-lubricating nylon bearings for suspension systems 
and similar parts. The now well-established p.v.c. up- 
holstery for seats, sides and roof trims has been joined by 
thermo-formed panels of acrylonitrile butadiene styrene 
sheet, which occasionally is internally padded with 
polyurethane foam for crash protection. Adoption of 
safety belts made from woven “ Terylene’’ or nylon 
is on the increase, but not yet universal as many think 
it should be. 

The latest railway train coaches built for the national- 
ized British Railways also employs many plastics materials, 
and their interiors have been made far more attractive 
and easy to keep clean by use of decorative laminates, 
which are also becoming popular for underground stations 
and restaurants. The Moscow Trade Fair provided an 
opportunity to see applications of this kind. 


Industrial Belting 
Industries both above and below ground require 
conveyor belts. Few countries can equal Britain’s ex- 
perience on this matter, particularly with regard to fire 
resistant p.v.c. grades, and many miles of British belting 
reinforced with nylon or “ Terylene”’ are in use in the 
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U.S.S.R. The latest developments in belting were shown 
by firms including B.T.R. (“ Green Bond’”’), Dunlop 
(** Star ’’ range) Rubber Improvements Ltd., and Turner 
Brothers Asbestos, Ltd. Other end-products used in 
industry were on display, such as large plastic drums for 
bakers, polyethylene trays for food and butchery, and 
tanks for the dyeing trade (on the stand of Halex-division 
of British Xylonite, Ltd.). 

How are such products made ? And what are the latest 
trends in equipment design ? In the thermosetting group, 
compression and transfer presses are decreasing their 
cycle times by improved mechanical design and by the 
addition of a pre-heater which warms the powder to just 
below its cure temperature before moulding. Another 
design of compression press employs multiple tooling on a 
rotary table to speed up production. Injection moulding 
is moving fast towards full automation for larger mould- 
ings, as is already the case with small shots. A typical 
two ounce (56 grams) moulding may require a four- 
second cycle at present. Another recent development is 
the multi-station rotary table injection moulding machine. 

Pre-plasticisation is desirable, particularly for the giant 
injection moulding machines such as Cravens HPM 
300 ounce (8,500 grams) model (twin injection pre- 
plasticisation). These giants are being challenged by 
thermoforming machines depending on vacuum and air 
pressure which, it is claimed, can produce refrigerator 
linings with equal speed. Combined extruder/bottle 
blowing units now make three-gallon (13-6 litres) con- 
tainers economically, and the blowing unit is capable of 
matching the extruder’s maximum speed. Other extrusion 
units will make corrugated rigid p.v.c. roofing sheets, or, 
together with a calendar, p.v.c. floor tiles. 


Technical Research Services 

The last few years have seen the successful results of a 
number of large scale research programmes—some of 
them purely academic, and some with a specific end- 
product in view. All the major British raw material 
companies have extensive research laboratories, well 
stocked with the most up-to-date equipment, and the 
machinery makers co-operate in research. As a typical 
example, the I.C.I. technical service laboratories at 
Welwyn Garden City, Hertfordshire, England, are 
subdivided into sections, each run by a team specializing 
in one particular aspect of plastics material, its applica- 
tions and processing. If we select polytetra-fluoroethylene 
as our material we find a complete unit with both academic 
and practical experts investigating processing problems 
of the polymer in each of its two basic forms—granular 
and dispersion. 

While much work is devoted to improving existing 
methods of processing, considerable time is spent in 
looking into problems associated with some specific 
application on which the customer is seeking advice. A 
great deal of importance is attached to this side of the 
research programme by British companies. It ensures 
that not only the right type of polymer is selected for a 
difficult and perhaps costly job—precisely the correct 
grade is chosen and correctly applied. The result is a 
satisfied customer with a good opinion of the company, 
and also of the plastic industry as a whole. The same 
story applies to machinery suppliers, and the Dunlop 
advisory service is a good example of an organization 
covering a wide range of really large-scale problems. 


Recent Discoveries 
Research over the past few years has resulted in Pro- 
fessor Ziegler’s low-pressure polymerization from which 
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came high-density polyethylene, and the vitally important 
process of catalytically-controlled stereospecific poly- 
merization developed by Professor Natta, by which the 
side groups of the polymer chains are arranged in a non- 
random manner. Polypropylene, the  stereoregular, 
highly crystalline polyolefine for which a spectacular 
future is confidently forecast, has rigidity, high melting 
point (in excess of 140° C.), remarkable chemical resistance 
ind comparatively low cost. 

There are many instances of two entirely different kinds 
of firm working together on a common project. The 
well-known Dorman Long steelworks has co-operated 
with G. A. Willis, paint manufacturers, to develop p.v.c. 
coated steel sheets for industrial cladding, also, at present 
purely experimentally, p.v.c. coated girders for bridge 
building. The long-term durability of the p.v.c. coating 
is much improved by the development of polymeric 
plasticisers—now used for many different applications of 
p.v.c. whether as emulsion paint material, or for industrial 
purposes. Such plasticisers do not migrate over long 
periods of time. 

A milestone in the history of United Kingdom research 
was the setting up in January 1961 of the joint Rubber 
and Plastics Research Association of Great Britain, 
based on the Research Association of British Rubber 
Manufacturers. This illustrates the close co-operation 
between both sides of the high polymer industry, and will 
be of great mutual benefit, since much basic research 
covers ground common to both. 

How does this situation tie with the needs of the 
U.S.S.R. ? Of the world’s turnover in plastics for 1959 
amounting to some 5,600,000 tons, Western countries 
accounted for 87 per cent., while the East is accredited 
with the remaining 13 per cent. However, this situation 
s only temporary. 

Russia, with her enormous population, huge and 
rapidly-increasing industrial power and steady progress 
towards higher standards of living provides, at any rate 
in the immediate future, an almost unlimited market for 
both plastics products and the means to make them. 

he Soviet Journal New Times quotes the following 
figures for 1961: Investments in the chemical industry 
up by 42 per cent., 40 per cent. in iron and steel, chemical 
industry’s output up by 14-5 per cent. with plastics and 
resins up 32 per cent. and synthetic fibres up 20 per cent. 
Output of producer goods will rise by 9-5 per cent., and 
consumer goods by 6:9 percent. In 1961 national income 
will be raised by 9 per cent., incomes in many categories 
will be up 5 per cent., retails sales up 5-8 per cent., with 
television sets increased by 14 per cent., radio sets by 
13 per cent., and refrigerators and washing machines will 
be increased by a factor of 1-5. Between 9,000,000 and 
10,000,000 people will move to new homes. 

if all this comes about and future years follow similar 
lines, or perhaps increase the rate of progress, Russia is 
going to need an almost fantastic increase in consumption 
in order to continue the improvement in her standard of 
living. In this “ high polymer age” one has only to look 
in the local retail shops to see the proportion of consumer 
goods manufactured from man-made materials. Industrial 
applications for plastics are becoming increasingly im- 
portant, particularly in the field of protective coatings, 
chemical plant, transport, belting and hose, agriculture, 
building, electronics, to name just a few. 

Russia seems to be well aware of this. The Russo-British 
Chamber of Commerce states: ‘* According to Soviet 
Booklet No. 57 ‘ Statistics and Data Relating to the 
Seven-Year Plan’”’, the Soviet chemical industry will 
increase its output approximately three-fold in 1945 
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compared with 1958, and output of plastics and tars will 
increase more than seven-fold. Expenditure on chemical 
plant in 1965 will total 3,500,000,000 to 3,700,000,000 
roubles (one new rouble equals one pound sterling), an 
increase of 220 to 240 per cent. on the 1958 figure. It 
appears from new data that in order to approach this the 
rate of increase of production must be rapidly stepped up. 
** The official statistics released in October 1960 state that 
gross output in the chemical and rubber industries in the 
first nine months of 1960 exceeded output in the corres- 
ponding period of 1959 by 11 per cent. Chemical plant 
was produced during the nine months to the value of 
1,600,000,000 roubles, an increase of 38 per cent. on the 
corresponding period of 1959. The following specific 
increases in Output were recorded : 
Per cent. 


Synthetic resins and plastics oes a 12 
Phenol-formaldehyde resins ... a = 16 
Carbamide resins ae Bie ie a 53 
Polystyrene and copolymers thereof ues 24 
Polyethylene ... be ea ar ay 54 
Synthetic ethyl alcoho os 4 re 15 


** As to the Soviet requirement for chemical plant, their 
imports of this in 1959 totalled 461,000,000 roubles, as 
against 202,000,000 roubles in 1958 (from the U.K. 
133,900,000 roubles and 25,100,000 roubles respectively 
(“* old” roubles—11-2 to £1))."" Some guide to Soviet 
requirements for their seven-year plan may be afforded 
by the “ List of Equipment for possible import from the 
United Kingdom to the U.S.S.R. in 1960-4.” 


Five Ways to Help 


How can the U.K. help with this programme ?  Basi- 
cally in five ways : 

A. Provide the U.S.S.R. with the equipment which 
she needs to build up at the requisite ultra-high speed, 
her own production facilities to the levels specified in her 
present seven-year plan. Britain, with her history of 
engineering achievements, is in an ideal position to supply 
this type of heavy industrial machinery and chemical 
plant. The Rustyfa Consortium has already proved how 
successfully it can cope with large-scale projects as shown 
by the Dnepropetrovsk Tyre Factory, and there has 
been a rapid rise in such exports over the last 
two years. ‘ 

B. Supply the U.S.S.R. with technical ** know-how ” 
on operating these plants. According to Dr. J. C. Mackay, 
chairman and managing director of Francis Shaw and 
Co. Ltd., U.K. exports to the U.S.S.R. in these same 
two classes amounted to £26,000 in 1957 ; £1,837,000 
in 1958 ; and £6,545,000 in 1959. 

C. Supply chemical intermediates and _ specialised 
raw materials. 

As far as consumer goods are concerned, Britain can, 
as a fairly short-term policy provide 

D. Intermediate fabricated products for Soviet in- 
dustry, such as p.v.c. “ Terylene ’’ conveyor belts, p.v.c. 
polyethylene and polypropylene sheeting for fabrication 
in the U.S.S.R. into corrosion-resistant chemical plant. 

E. Supply intermediate materials for the Russian 
consumer market. These could include the latest types 
of polystyrene sheeting for vacuum forming, polyethylene 
sheeting and layflat tubing for packaging, building, 
agriculture, and so on. 

F. Supply finished consumer goods, to fill in the 
time “ gap ” before the U.S.S.R’s. own plants are ready. 

What of the period after 1965? By then the U.S.S.R. 
should be rivalling the U.S.A. as a producer of plastics 
materials and end-products, and no doubt will be 
offering them at high competitive prices. 
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Advances in 





REFRIGERATOR CONSTRUCTION 
as Related to High Impact Polystyrene Sheet, 


Thermoforming Machinery and 


TECHNIQUES IN THE MODERN REFRIGERATOR 


)! ASTICS have become such an integral part of 
the modern refrigerator that advances made in 
the field of refrigeration manufacture must of a 
necessity cover, to a great extent, the entire processes 
from plastic raw material to finished cabinet. 
Although we at Saro Products specialize in the 
extrusion of Saroy high impact polystyrene sheet, it 
has always been our concern to understand thoroughly 


4 c.ft Colonial cabinet: inner liner, door 
liner, freezer door and drip tray thermoformed 
from Saroy sheet with glazed glossy / matt finish. 


and t pe 


n a position to advise on all aspects apper- 
taining to the use of thermoplastic sheet. This 
includes raw materials, physical properties of sheet to 
suit both thermoforming machines and design of 
components, information on machines, moulds and 
techniques and of course, essentially design. 

It is difficult to establish, since the inception of 
thermoplastics for inner cabinet and door liners, 
at what particular period the main advances in 
refrigeration took place. The process has been 
gradual up to possibly last year, when the recession 
made the industry realize that competition would be 
particularly severe in 1961 and new designs, improved 
methods of manufacture, and more versatile approach 
to finish of plastic parts were inevitable. 
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By J. P. GEOGHEGAN* 


As general extruders of polystyrene sheet we have 
a choice of raw materials, which in itself is important, 
since it permits us to extrude the right material for a 
particular application, and when supplying the 
refrigeration industry as a whole this can mean 
requirements in all shapes, sizes and thicknesses from 
the 1} c.ft. model to the large Lec freezer/refrigerator 
of 18 c.ft. 





Jntil recently the industry has had to be content 
with just two finishes, namely matt/matt and laminated 
glossy/matt. The former was not considered suitable 
for inner cabinets and door liners, and the latter had 


severe limitations. It has always been considered 
bad practice to laminate a general purpose poly- 
styrene film to a high impact polystyrene sheet, 
but if a gloss was required no alternative was to hand. 
Due to advances made in sheet extrusion, however, 
a third finish is now available, glazed glossy/matt. 
This is, without doubt, the ideal finish for refrigerator 
components since better formings are obtainable, 





*Sales manager, Saro Products Ltd., Whippingham, Isle of 
Wight. 
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there is an absence of surface defects and greater 
resistance to cracking. The impact strength of the 
sheet is improved due to the elimination of film, 
thereby reducing costs during forming and assembly, 
and permitting the extruder to offer the sheet at a 
reduced price. It has also enabled inner cabinets 
of advanced design to be formed successfully in 
conjunction with the important advance made in 
thermoforming of trimless moulding. This latter 


process is very much tied up with gauge and size 
tolerances of sheet, thermoforming techniques using 
principally female moulds and technical ** know how.” 

Company designers who are interested in this 
technique for their advanced models are advised to 





get in touch with our technical service department. 
\ paper on this subject will be read later this year. 

It is pointless to have the correct raw material and 
tailor-made extruded sheet if components cannot 
be satisfactorily formed and this leads to the very 
important factor of the thermoforming machine. 
Great strides have been made recently in producing 
machines capable of deep and intricate draws and 
only by working closely with the manufacturers can 
we hope to produce sheet to varying specifications. 
Considering the range of machines available flexibility 
s all important. There has been a distinctive trend 

) their design and advances have been rapid. 

The art of thermoforming inner cabinet and door 
liners in England was pioneered by half a dozen 
fabricators under extreme difficulty. At that time 
few custom-made machines were available. The 
progressive expansion of refrigeration, however, 
gave the necessary impetus to both manufacturers 
at home and abroad and shortly a large range of 
machines became available. An additional spur was 
the knowledge that eventually the refrigerator manu- 
facturers would do their own forming and their 
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future programme was certainly impressive. Due 
to the foresight of overseas machine designers, how- 
ever, the refrigerator manufacturers who have 
installed their own plant are now using foreign 
machines. This is also applicable to the fabricators 
who specialise in refrigeration inner cabinets and door 
liners. There are however, a few exceptions where 
fabricators have designed and built their own 
machines. 

For the rate of production now required in the 
refr geration industry it is necessary to have machines 
fully automatic, except for loading and unloading. 
Sandwich heaters are es ential and a.though cho ce 
of male or female moulds depend on several factors 
it is preferable to use machines with a plug and 
tising table which is capable of producing all types of 


18 c.ft. Lec freezer/refrigerator, inner liners 
thermoformed from Saroy sheet, glazed gloss 
matt finish. The size of the larger inner liner 
is of snecial interest since it measures 35 in. by 
44 in. to a depth of 21 in. and from .200 in. 
gauge sheet. The glazed glossy/matt finish 
made this possible. 


mouldings including those with returned edges. 
The advanced rotary machines have certain produc- 
tion advantages especially for door liners but their 
speed in forming inner cabinets is problematical 
when two up can be formed on conventional machines. 

Coupled with the thermoforming machines and 
techniques are, of course, post-forming operations. 
Time has taught us to appreciate the importance 
of this stage of production. Up to date methods of 
trimming and machining are all contained in our 
Saroy manual and it is sufficient to say that many an 
excellent forming is still being ruined by lack of 
knowledge and post-forming carelessness. 

It is easier and quicker to produce an advanced 
design for a refrigerator component than re-formulate 
raw material, extrude specialized sheet, invent new 
thermoforming machines and apply new techniques. 
It is, therefore, of the greatest importance that close 
co-operation exists between the designer and the 
companies who will be responsible for making his 
design a reality. If the designer is uncertain that it 
can be thermoformed in plastics, then he should 
consult the manufacturer. 
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ONAZOTE Pipe Sections by the mile 


helps to make 








ice cream 








In this extremely advanced and well-equipped plant at Bridge Park, Greenford, 
Onazote pipe sections were exclusively used for insulating the thousands 

of feet of refrigeration pipe lines to the freezers and hardening tunnels, and 
also for insulating the ammonia vessels in the Engine Room. All the 

chilled water lines throughout the factory were also insulated with Onazote 


Onazote was chosen for its unrivalled insulation 
efficiency and low water vapour transmission. So 
valuable was the latter in this particular case that it 
was possible to put the ammonia lines into operation 
before the final vapour seal was applied. 













THERMAL CONDUCTIVITY 
20 B.Th.U/sq.ft. hour °F/inch 
ata mean tem; , Fe 


installation throughout was by 


ONAZOTE INSULATION COMPANY LTD 


Mitcham Road, Croydon Tel: THOrnton Heath 6022 
Subsidiary of Expanded Rubber Co Ltd A member company of The British Xylonite group 


WATER VAPOUR TRANSMISSION 
at 100°F (38°C) and 1-90 ” 
midity 
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it’s a small word... 


... but a big name in the plastics industry, for today mRIDON Plastics are 
found everywhere. Traditional materials are being swept aside in favour of 
these sheetings that have reduced costs and created new markets in almost 


every field. 1R1IDON—a word to be considered, a name to be remembered. 


tridon High-Impact Polystyrene Sheeting 

fridon L.P. 1300 Low Pressure Polythene Sheeting 
Iridon 1000 Polythene Sheeting 

Iridon Cellulose Acetate Sheeting 

fridon Polypropylene Sheeting 

Iridon Clear PVC Sheeting 

tridon Calendered PVC Sheeting 


fridon Extruded PVC Sheeting VISIT OUR STAND 

Iridon Press Polished PVC Sheeting No. C. 6&4 

Iridon A.B.S. (Acrylonitrile Butadiene Styrene) INTERPLAS 
OLYMPIA 


JUNE 2!'s‘—JULY Ist 





i 
; detail | : 0 | 
i ot LIMITED 


cp Member of the CP Group- f 
ne of the worid’s major producers of plastic sheet and film 5 


7S GROSVENOR STRECT + LONDON W1- TELEPHONE: HYDE PARK 9261 
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PLASTICS 


By A. G. OWEN 


Shell Chemical Company Limited 


paratively young industries and it is appropriate 

therefore that, in some spheres of activity, they 
should grow up together. Refrigeration plant helps 
to make feedstocks for the manufacture of bulk 
plastics; plastics, in turn, are used ever increasingly 
in the manufacture of domestic refrigerators, and, in 
their expanded form, insulate the refrigeration plants 
which contribute to their very existence. 

\ great deal of published literature and statistics 
is available on the many applications for plastics in 
refrigeration and the phrase, “a growing industry” 
has been penned to death with facile optimism, but so 
important is this sphere to the plastics industry that a 
certain amount of reiteration is perhaps justified. For 
instance, in 1960 27 per cent. of the total U.K. poly- 
styrene production (excluding expanded polystyrene) 
was used in refrigeration, representing over 10,000 
tons of material. To this figure must be added 
approximately 1,300 tons of expanded polystyrene for 
thermal insulation of cold stores, pipework, vessels, 


R EFRIGERATION and plastics are both com- 


Removing sheets of Styrocell” expanded 
polystyrene board from the cutting machine at 


Shell Chemical Company's works at Carrington. 
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IN REFRIGERATION 


and ancillary plant. “There are lies,” said Disraeli, 
“there are damned lies, and there are statistics” and 
1,300 tons of expanded polystyrene may not sound 
very impressive but, converted into insulation board 
it represents a figure of 31,200,000 board feet. 

Toughened polystyrene is used for refrigerator 
liners both for the cabinet and the door, for ice box 
trays, freezer doors, salad “crispers” and tray 
shelves. The high surface gloss, scratch resistance, 
and colour range possibilities (which are virtually 
limitless) of this modified form of polystyrene render 
it the most widely used plastic for these applications. 
Straight polystyrene of crystal clarity is used for the 
wide variety of food containers which are commer- 
cially available and which are essential to counter- 
act the dehydrating effect of low temperatures on 
most foods. This problem of humidity which exer- 
cises the ingenuity of cold storage designers is no 
less real to the housewife, even though she has far 
fewer cubic feet of space to worry about. 

Should polyurethane foams blown with fluoro- 
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Shell Chemical Company’s “ Styrocell” is an 
excellent insulator and methods have been 
developed to ensure that this materia!, which 
is widely used for insulation of refi'igerator 
chambers and home-building, is non-inflammable. 
This material was, therefore, used by Messrs. 
D. J. Paddy & Sons to convert rooms of an 
existing building at Red Lion Three Cranes 
Wharf in the Rotherhithe dockland area, into 
a cold store. The walls and ceiling were in- 
sulated with 3-in. thick blocks of polystyrene. 
The walls were then coated with two applica- 
tions of cement and sand render. Three-inch 
thick blocks of polystyrene were also used on 
the floor. This was then coated with a 2-in. 
layer of granilitic flooring. Two workmen are 
here seen applying the final application of 
cement and sand render to the “ Styrocell” 

coverec| walls. 


carbons become popular as insulation for the domes- 
tic cabinet then a terpolymer of acrylonitrile butadiene 
styrene will probably replace toughened polystyrene 
because of the softening effect of fluorocarbons on 
olystyrene. Fluorocarbon gases having a lower 
hermal conductivity than air give foams with very 
id insulation properties making it possible to use 
esser thicknesses of insulation thus enabling the 
ubic capacity of a refrigerator to be increased with- 
jut increasing the external dimensions. 
Rigid polyurethane foams have been the subject 
onsiderable recent research and have already 


yf 








made some impact on the thermal insulation trade 
because of their ability to be foamed “in place” to 
give a closed cell structure of low water absorption. 
Although initially more expensive than expanded 
polystyrene they can show an over-all saving on 
awkwardly placed installations where, instead of the 
traditional method of cutting and routing the insula- 
tion boards to fit, the installation is boxed in and the 
polyurethane is foamed within the cavity so formed 

Polyurethane foams have high adhesive strength 
to most surfaces, an important property when pro- 
ducing sandwich panels for doors, partitions, ships’ 


The complex plant of Shell Chemical Company 
is situated on a site at Carrington, near Man- 
chester. Here are produced aromatic hydro- 
carbon liquids and gases containing a large 
proportion of olefins, these being obtained 
simultaneously from a light petroleum distillate. 
From this single feedstock are derived a wide 
range of chemicals for industry. Here an 
operator is shown at the controls of the poly- 
styrene extrusion unit. 
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He’s locked out the heat! 


He walked half a mile along the beach, in the hot sun, 
so that the rest of the family could have ice cream. And that takes a 
chap time. Both chaps and ice cream tend to melt a bit on hot days. 
But he took the precaution of putting his purchase in a case 
made from Styrocell, which is just about the best insulating 
material there is. Like all the rest of the clever plastics 

made by Shell, Styrocell has unique properties. 

To begin with, it’s the lightest form of plastic known to man. 
You can saw it, shape it, nail it if you like. Styrocell is an 
expanded plastic and consists of thousands of enclosed 
pockets of still air, hence its excellent insulation properties. 
It is absolutely ideal for moulding applications. 


STYROCELL 





Ask Shell Chemical Company Limited, 
Shell Chemicals Plastics & Rubbers Division, 170 Piccadilly, London, W.1. 





SHELL and STYROCELL are rceistered trade marks, $5 
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Refrigerator liners of 5 c.ft. capacity are being 
produced on this giant  injection-moulding 
nachine at the Ekco Plastics factory, Southend- 

on-Sea, Essex. 


ind other applications where lightweight and 
ire required. The technique of sandwich 
ion is, briefly, the laminating of materials 
rigidity but little flexural strength such as 


plastics or honeycomb structures, with 

ls having high tensile strength but little 

ich as aluminium or plywood. The resulting 
are strong, light and have a_ high 
value 


th 


D 
i wy 


some definitions expanded ebonite is 

lastic, mention should be made of its contri- 

many years to the thermal insulation 

It was one of the earliest synthetic insulation 

ils to be commercially available; it is durable 
xd angling characteristics. 


rn from foams back to solid plastics, a 
lymer is now being used by one U.K. 
‘r as a refrigerator liner. It has a higher 

rength than toughened polystyrene, better 
sistance but, at the moment the required 
sheet is rather expensive as it has to 


ilso used as a “dip coating” for wire 
id sheet is vacuum formed for food con- 
s and packages; door gaskets are extruded from 


1} D.V.C 


>, by virtue of its toughness and pliabi- 

veral applications in domestic refrigerator 

n as protective kick-plates, ice box sepa- 

trays, dip coating on shelves, food con- 

d, one of the largest applications, as 

ing film for frozen produce. One million bags 

nsity polyethylene are used each week for 

ckaging of broiler fowls alone, representing an 
sage of 500 tons 


\ poultry is stored at deep freeze temperatures 
nylidene chloride film is preferred. This is 
nk around the bird to eliminate pockets of 


yuld cause freezer burn. Also, an impor- 


a 
« 





tant characteristic of polyvinylidene chloride is its 
very high resistance to the passage of water vapour, 
in which respect it is very much more efficient than 
low density polyethylene, hence weight losses by 
desiccation are considerably reduced. 

Although it is still a comparatively new material to 
the U.K. market, polypropylene would seem to offer 
many advantages on certain applications by virtue of 
its toughness, rigidity, attractive surface appearance 
and surface hardness. Biaxially-oriented polypropy- 
lene film has a remarkable clarity and, in the packag- 
ing of frozen foods, it would appear to have a con- 
siderable future. 


Among the wide miscellany of plastics in 
refrigeration, mention must be made of the 
growing use of nylon for handsets, inserts and 
door catches, polymethyl methacrylate for extra- 
strong food containers, cellulose acetate for decora- 
tive mouldings and escutcheons, and the very wide 
decorative range of melamine/ phenolic laminates for 
work tray tops. In expanded or foamed plastics, as 
well as polystyrene and polyurethane, p.v.c., polye- 
thylene, and urea formaldehyde are also used for 
thermal insulation, while expanded elastomers are 
extruded or moulded to form gaskets for freezer 
doors, plug hatches and other applications where a 
water vapour seal is required. The term “refrigera- 
tion” by dictionary definition is the technique of 
making cool, or cold, or freezing, but to the general 
refrigeration trade the connotations of this word reach 
far beyond into the fields of engineering, building, 
cabinet making, woodworking, mass production 
techniques, as well as the many calls for “one off” to 
a given design, and indeed, embraces a whole variety 
of trades and industries. Plastics—‘‘a group of syn- 
thetic resinous or other substances that can be 
moulded into any form”—embraces an even wider 
range of activities. 

It is hardly surprising then that plastics and 
refrigeration should so often meet in harmony. 
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MILLIONS 








Or why foamed polystyrene — made FOAMED 
with Monsanto Montopore—proves so 
effective as an insulating material POLYSTYRENE 


Foamed polystyrene can be moulded into any shape, any size, any 
thickness. The mouldings are tough and rigid, feather-light and 
non-toxic, odourless and rot-proof, dimensionally stable and 
unaffected by vibration. And they do a marvellous millions-of-air- 
pockets-per-cubicanch insulating job. 


For more information, and the name and address of your nearest 
supplier, write to Monsanto—the makers of Montopore the raw 
material for foamed polystyre ne. Montopore is a Registered Trade Mark 


MONSANTO CHEMICALS LIMITED, 
; 936 Monsanto House, Victoria Street, Londor:, $.W.1 
Monsanto and at Royal Exchange, Manchester 2. 
ssociation with: Monaanto ¢ 


Vontreal Monsanto 


he 
Ch fuastralia lld Velhor Vonsanto 
icals of India Private Ltd... Bowl 


mical Company. St. Lonia, U.S.A. Monsanto Canada 
, tepresentatives inthe world’s principal cities 
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1 from ‘Flovic’? I.C.L. vinyl 

{ Clea Products Ltd., Heather Park Drive, 
Park, Weml Middx. They are for the AF-130 
y lero Pipe & Glass Co. Lt4., 
idaire, Stag Lane, Kingsbury, 











Vacuum-formed ‘Flovic’ makes 
the ideal lining for this 
Frigidaire commercial refrigerator 


Because tough, high-gloss ‘Flovic’ vinyl copolymer sheet 
shows little tendency to necking or thickness variation, even 
when considerable stretching is involved, it can be vacuum- 
formed into intricate, deep-drawn shapes. ‘Flovic’ is also 
easy to blank and drill. 

High quality, excellent definition and good impact and 
tensile strengths are characteristics of mouldings produced 
from ‘Flovic’. The complete absence in ‘Flovic’ of heavy 
metals and any harmful constituent, makes this I.C.1. 
material ideal for the liners, door panels and other fittings 
in refrigerators. 


Flovic’ is the registered t 


mark for the nyl copol yme 


BFRO WAGs 


and foil manufactured by 1.C J 


LONDON - S.W.1 


IMPERIAL CHEMICAL INDUSTRIES LIMITED 


PFL6 
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INTERPLAS 


1961 
OLYMPIA 


June 21-July | 


SOME OF THE 
EXHIBITS DESCRIBED 


MONSANTO 


FLORAL garden of plastic 
[-\shapes will be the immediately 

noticeable feature of Monsanto’s 
stand. Accompanying it will be a 
down-to-earth display of products 
made from plastics supplied by this 
firm. These will underline the 
practical application of Monsanto 
polyethylene and Lustrex polystyrene 
in the field of domestic appliances 
and household wares ; of Monto- 
pore foamable polystyrene (for heat 
insulation) and polyethylene (for 
pipes and electrical insulation) in 
the building trade ; and of Lustrex 
polystyrene, . polyethylene, Monto- 
pore foamable polystyrene and Poly- 
flex biaxially-oriented polystyrene 
film and sheet in packaging. 

The display will include products 
of leading British manufacturers 
made from Monsanto raw materials ; 
among them will be examples of the 
extensive use of plastics by the 
radio and refrigerator industries. 

In the injection moulding field 
polyethylene will be shown, together 
with the following grades of Lustrex 
polystyrene GP, T3, T6, T7, T11, 
UVL, low -static; and its high- 
softening .grades : GP/HS, T3/HS 
and T7/HS. 

Lustrex T6 is a grade especially 
produced for the extrusion of sheet 
for vacuum forming. Polyethylene 
and polyflex biaxially-oriented poly- 
styrene will represent plastics for 
blow-moulding and vacuum-forming 
respectively. Polyflex, which is of 
particular value in packaging, is also 
suitable for pressure forming and 
cold folding processes 


SHELL 


Shell Chemical Co. Ltd., and Shell 
International Chemical Co. Ltd., 
are exhibiting a comprehensive range 
of plastics raw materials. Among 
these are “‘ Carlona’’ P polypropy- 
lenes; ‘ Carlona”™ high-density 
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polyethylenes ; ‘Carlona” low- 
density polyethylenes—introduced to 
the Shell range since the last exhibi- 
tion ; “ Carlona” PVC ; “Carinex” 
polystyrenes and styrene/acrylonitrile 
copolymers ; styrene monomer ; 
raw materials for the manufacture 
of polyurethane foams ; “ Epikote ” 
epoxy resins. 

Applications on view _ illustrate 
the many fields in which Shell 
plastics are being used and articles 
will be grouped according to their 
end-use industry. There will be 
sections devoted to displaying appli- 
cations in many outlets, including 
building, packaging, domestic, 
electrical appliances, engineering and 
holloware. 


> » ia 


ECKO 


Thermosetting and thermoplastics 
mouldings and vacuum-formed com- 
ponents, as used in a wide variety 
of industries and in the home, are 
displayed on the stand of Ekco 
Plastics Ltd. One of the largest 
users of Ekco mouldings is the 
refrigeration industry and the re- 
presentative selection of compon- 
ents displayed includes a range of 
injection-moulded liners up to § 
c.ft. capacity—the largest refrigera- 
tor liner yet produced by this 
process in the U.K. Other refrigera- 
tor components on view include 
vacuum-formed door liners and 
many smaller parts produced by 
the injection moulding system and 
illustrating the extensive range of 
finishing processes available as part 
of the Ekco Plastics service to 
industry. 

Mouldings for many other in- 
dustries and for the home are also 
prominently featured in the display. 


* » - 


WHIFFENS 

New developments in the treat- 
ment and applications of plastics 
will be highlighted on the stand of 
Whiffen & Sons Ltd., chemical 
manufacturers of Loughborough. 

Ralsin, the special nylon for which 
Whiffens are sole agents in the 
United Kingdom, was exhibited on 
the stand in a range of products to 
illustrate its versatility. As a coating 
material to resist abrasion and 
corrosion, it is shown as a pro- 
tection for metal-framed chairs and 
deckfittings and as a lining for 
valves. On both interior and ex- 
terior metalwork, Ralsin coatings 
withstand temperatures ranging from 
—40° to 130°C. The exhibits 
show how it provides a_ high- 
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quality decorative finish together 
with resistance to corrosion. 

Sections of strong, lightweight 
and flexible Ralsin pipe will be 
shown. These exhibits which have 
been extruded to extremely close 
tolerances, are resistant to all 
chemicals in common use and 
withstand both steam and ice tem- 
peratures. High-pressure hose of 
the type shown on the stand is 
replacing metal tubing for brake 
hose on many modern cars. Tubing 
for fuel lines will be exhibited. 
In addition, some of the exhibits 
are products moulded from Ralsin. 
The precision-made gears, door- 
catches, casings and sealing rings 
shown on the stand have a lower 
water absorption than components 
made of any other nylon. They 
have a high resistance to abrasion 
and chemicals and are practically 
unbreakable. 

A prominent display will also be 
made of garments and upholstery 
cloth made from PVC which has 
been expanded by Whiffens’ 
Genitron AC. To illustrate this 
new development in blown plastics 
the company will exhibit a selection 
of the self-coloured leathercloths 
now being introduced on to the 
British market. Like leather these 
materials combine softness with 
strength. Other exhibits made with 
or using expanded PVC are hand- 
bags and furniture. 


GEORGE GOODMAN 


George Goodman Ltd. (the plastics 
division of the G.K.N. Group) are 
showing examples of their GG Mini- 
Moulding production technique. 
This employs single impression tools 
working at high speed, thus lending 
itself to the production of intricate 
engineering components in thermo- 
plastic materials, with special em- 
phasis on nylon. 

A feature of this year’s display is 
the Insulgrip Fastener. This offers 
a tough and virtually indestructible 
form of anchorage and is of parti- 
cular value where fastening access 
is limited to one side of the assembly. 
Also shewn are nylon coil bobbins 
for miniature transformer work, 
nylon chain and numerous examples 
of precision plastic components, 
such as gears, bearings, etc. Samples 
are also displayed of the GG Mini- 
Cast technique, which specialises 
in similar components diecast in 
Mazak zinc alloy. 
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Ten years ago, Styron Polystyrene started 
a quiet revolution in refrigerator manufacture. 
Today it continues - bringing a clean cut 
elegance to design, reducing refrigerator bulk, 
: cutting production costs by one-piece 
t+ O LJ S CW | ve S forming. Complex vacuum-moulded inners and door 
liners, as well as moulded strips, trims and 
containers for food - all in Styron - are now 
VW a | ® O aa e a feature of many modern refrigerators. This isan 
achievement to be proud of. 
For more information 







about Styron Polystyrene, please write 
for Booklet No. 211 
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Styron is a trade mark of the 

Dow Chemical Co. USA 
Manufactured by Distrene Limited 
Sole Selling Agents 
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G.K.N. 


4 new product on show at the 
Guest Keen & Nettlefolds (Midlands) 
Ltd. Screw Division Stand is the 
plastidome mirror screws available 
n seven colours and wrapped in 
plastic bags or cartons containing 
one gross. Nylon screws as well as 
self-tapping screws once again feature 
argely and N.P.K. socket screw 
products used in so many presses 
will be on show. 


> * 


BX 


in addition to their wide range of 
thermoplastic materials, BX Plastics 
are showing a new polythene film 
designated 503 Cast Bexthene Film: 
This has been produced essentially 
for over-wrapping applications and 
for soft goods packaging and it 
combines outstanding optical pro- 
perties with a soft, pleasant feel. 
Other applications include the pack- 
aging of bread, meat and frozen 
foods. The film is treated on one 
side for permanent ink adhesion 
and can therefore be printed in all 
colours 503 Bexthene has an 
exceptionally high yield and being 
anti-static and anti-blocking, over- 
comes the problems of dust pick-up 
and therefore makes for trouble- 
free packaging for automatic pro- 
cesses 

Also on show are the Cobex rigid 
vinyl sheet, Velbex flexible vinyl, 
Bextrene polystyrene moulding pow- 
der and Bextrene sheet. The latter 
polystyrene materials are well known 
in refrigeration circles since they are 
used for such items as food con- 
tainers and door liners. 


* . * 


M. & B. 


A new water soluble polyvinyl 
alcohol film, ‘“* Pevalon’’ H.15 PM.., 
is being tried as a new method 
of packing household detergents; 
water soluble pva film has many 
potential uses. In industry, water 
soluble pva film, with its inertness 
to many chemical compounds and 
solvents can be used for packing 
pre-weighed quantities of toxic chem- 
icals, dyes and printing inks, which 
are difficult or unpleasant to handle. 
Many other industrial and domestic 
products are dissolved in water 
before use, for example, photo- 
graphic chemicals, agricultural and 
horticultural sprays, fire extinguisher 
chemicals and _ disinfectants and 
deodorants for water systems. The 
marketing of pre-weighed units in 
water soluble film is a logical step 
forward in the development of 
pack iging 

Pevalon”’ pva films are pro- 
duced #n gauges down to 14 thou., 
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with a range of solubilities to suit 
the product being packed. The cost 
of these films is directly proportional 
to thickness so that the _ intro- 
duction of this gauge in “* Pevalon ” 
H.15 PM _ has halved the overall 
cost compared with 3 thou. and has 
opened up a whole new field of 
packaging for the consumer market. 

Another important feature of 
* Pevalon”’ H.1S PM is its matt 
finish. The matt face, when used as 
the inner surface of a sachet, over- 
comes the problem of blocking so 
that automatic packaging with water 
soluble pva films is now a practical 
proposition. 

““Chromalon”’ metallized poly- 
vinyl chloride is the latest addition 
to M. & B. Plastics’ range of metal- 
lized films for decorative and tech- 
nical purposes. As the material is 
non-inflammable, the thinner sub- 
stances will be of particular interest 
for decorative applications, while 
the thicker gauges will find use in 
the production of labels and vacuum 
formed packages and display units. 

Other products being exhibited on 
this stand are May & Baker Ltd.’s 
plastics products and specialized 
chemicals for the plastic industry ; 
Soc. des Usines Chimiques Rhone- 
Poulenc’s plastics products; and 
Compagnie Industrielle plastiques 
Semi-Ouvre’s increasing range of 
semi-finished plastics products. The 
latest additions to these companies’ 
ranges include “ Acelon” coated 
fabrics ; “ Rholene” high density 
polyethylene sheet, plate and film ; 
** Soreflon”’ p.t.f.e. moulding pow- 
ders and dispersions ; and “Ciponyl” 
polyamide films. 


* » ~ 


GUYSON 
Guyson Industrial Equipment Ltd. 
are displaying a working example of 
the model T/40 Guyrota “* automatic 
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blast cleaning machine’ which is 
designed to tumble large quantities 
of small mouldings under the abra- 
sive stream to rapidly remove all 
trace of “flash.” Although the 
model T/40 Guyrota has been on 
the market for almost a year now, 
this is the first time it has been 
featured at the exhibition. The 
company invites visitors to bring 
along small batches of mouldings 
for treatment in the demonstration 
machines which include the model 
SBP/40 plastic deflashing machine. 





Model S8P/40 Guyson plastic de- 
flashing machine. 


This machine is particularly useful 
for deflashing intricate mouldings 
requiring individual treatment. De- 
signed for day-long operation it is 
provided with a special hopper to 
enable the operator to sit comfort- 
ably at the machine. 





“MLR.” 
“ MODERN REFRIGERATION ” will be displayed at the Plastics Exhibition on the 
Stand (BB 537) of R.P.L.’s parent company, Maclaren & Sons Ltd. 





ETHYLENE DICHLORIDE 


British Hydrocarbon Chemicals 
Limited’s large tonnage plant at 
Grangemouth for the manufacture 
of ethylene dichloride (1 : 2 dichlor- 
ethane) will come on stream in 
July/August, 1961. The bulk of the 
production of ethylene dichloride 
will be shipped to the Distillers 
Plastics Group factory at Barry, 
South Wales, where it will be used 
for the manufacture of vinyl chloride 


and hence PVC. 

Ethylene dichloride has many 
solvent applications in paint re- 
mover formulations, rubber cements, 
extraction of vegetable oils and metal 
degreasing. As a chemical inter- 
mediate, it can be used for the pre- 
paration of ethylene diamine and 
succinonitrile. In admixture with 
carbon tetrachloride it is used for 
grain fumigation. 
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The complete inner and door lining for 
Che Astral refrigerator are vacuum formed 
in Bextrene toughened polystyrene sheet 
by Thermoplastics Ltd., Dunstable. 
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| for toughness 


Bextrene (toughened polystyrene) extruded ee ora gta nt Se 


sheet is the cheapest rigid plastic sheet with 
the highest yield. Its easy formability makes 
particularly suitable for vacuum-forming. 
Us nelude refrigerator liners, radio and 
r\ mponents, display and = semi-rigid 
packaging materials. Supplied in rolls, sheets | | 
and panels from 0.010 in. to 0.180 in. thick 


und up to 48 in. wide. Standard stock sheets BX PLASTICS 
6 24 in. | LIMITED 
The British Xylonite Group 
| BRANTHAM, 
: | | MANNINGTREE, 


ESSEX 


; [. 
i Tel Manningtree 401 be 
ar Phe ae "| 
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..» NEWS 


from the World of 
PLASTICS 


PLASTICS IN PACKAGING 

The British Plastics Federation 
announces the formation of a new 
group to deal with packaging which 
it is estimated uses 40,000 tons of 
plastics per year at a value of about 
£200 per ton. Thirty-eight major 
member-companies of the federation 
have expressed interest in the pack- 
aging group. A group management 
committee has been formed to in- 
clude packaging manufacturers, 
material suppliers and engineers, 
and Mr. D. J. Liston (Metal Box Co.) 
has been elected chairman. A tech- 
nical committee is to be formed 
under the chairmanship of Mr. 
P. P. Hopf (Boake, Roberts). 
Among the first matters to be 
considered by the Packaging Group 


will be standards, statistics, trans- 
portation, matters of public health 
and consumer protection. 





HEDON PLANT 
EXTENDED 

Hedon Chemicals have recently 
completed substantial extensions to 
their vinyl acetate plant at Salt End 
near Hull. The plant is situated on 
the 100 acre site owned by The 
Distillers Co. Ltd., Chemical Divi- 
sion. Hedon Chemicals is jointly 
owned by D.C.L. and Shawinigan 
Chemicals Ltd. of Canada. The 
vinyl acetate plant was _ initially 
commissioned in September, 1956, 
and the recent expansion will in- 
original productive 
capacity by approximately 60 per 
cent 


crease tne 


he demand for vinyl acetate 
monomer has been growing steadily 
in all parts of the world. Among 
the numerous current uses of vinyl 
acetate, the most important ones 


are for emulson paints, adhesives, 
and plastic compositions such as 
floor tiles and gramophone records. 
In the latter application, copolymers 
with vinyl chloride are used and 
such copolymers are also used in the 
surface coating industry as solution 
lacquers with a very highdegree of 
chemical resistance and excellent 
colour. Other fields in which vinyl 
acetate finds application include 
cements and elastomers. It is also 
the raw material for the manufacture 
of polyvinyl alcohol. 
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Mr. J. Y. Woods has recently 
joined the Building Materials Divi- 
sion of Expanded Plastics Ltd., 
Croydon, members of the E.R.C. 
group manufacturers of polyzote 
insulation and other expanded mater- 
ials for the building industry. For 
several years Mr. Woods has been 
promoting the use of expanded poly- 
styrene in the building industry and 
has been closely associated with the 
development of this material in its 
use as a “dry screed” for the 
thermal insulation of concrete roofs. 





TWO NEW APPOINTMENTS 
AT POLYPENCO 

Polypenco Limited, manufacturers 
in Welwyn Garden City of a wide 
range of extruded shapes in PTFE 
and nylon and also custom-designed 
pressed parts, announce two new 
executive sales appointments. Mr. 
P. D. Mitchell, formerly assistant 
sales manager, becomes technical 
sales manager and responsible for 
technical sales development, new 
product research and general sales 
promotion. A_ graduate of the 
Institution of Production Engineers, 
Mr. Mitchell was formerly a plan- 
ning engineer with The de Havilland 
Aircraft Co. Ltd. He joined Poly- 
penco Ltd. in 1958. Mr. E. Smedley, 
appointed sales office manager, has 
been with the company since 1959. 
His new responsibilities include both 
home and export sales enquiries. 





GLASS FIBRE 
BOTTLE COOLER 
J. Samuel White & Co. Ltd. 
announce that techniques developed 
in their boatyards over the past five 


White's bottle 
cooler. 
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years have made possible the pro- 
duction of a new range of refrigerated 
display counters and bottle cooling 
shelves. The main advantage claimed 
in this method of construction using 
fibre glass reinforced plastic is 
that the upper surface which comes 
into contact with the refrigerated 
product is of one piece, all joints 
and corners being eliminated to 
ensure ease of cleaning. The whole 
surface is finished in smooth plastic 
which can be easily cleaned by 
wiping with a damp cloth. The 
evaporator plate is built into the 
counter during manufacture and 
consequently is fully sealed against 
the atmosphere, thus eliminating 
any danger of external corrosion. 
Fibre glass insulation is incorporated 
in the slab, the final seal being made 
during manufacture so that the 
ingress of moisture is completely 
eliminated. 





PLASTICS IN ROAD 
TRANSPORT 

Built by Mann Egerton & Co. 
Ltd., a new refrigerated vehicle is one 
of four recently supplied to T. Wall 
& Sons (Ice Cream) Ltd. Designed 
by Walls specifically for the bulk 
transport of canned ice cream, the 
vehicle comprises an insulated body 
fitted to an A.E.C. Mammoth 


chassis/cab. The body, which is of 
double framed all-alloy construction, 
is insulated with 5 in. of polyzote. 
The interior is divided into three 
compartments by two baffle doors 
and has a capacity of 1,000 c.ft. with 
payload of 15 tons. 
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PLASTIC COATINGS 
DEVELOPMENTS 


THREE-PHASE comprehen- 
sive service to the British plastic 
coating industry has been 

developed by the London firm of 
Dohm Ltd. It comprises the supply 
of raw materials, low-cost plant to 
ipply them, and a technical advisory 
service in “ know-how” which in- 
cludes the training of users’ key 
operatives. One import of this is 
that, with a minimum of capital 
expenditure, manufacturers could 
process their products from start to 
finish within their own factories. 
On the raw materials side, Mr. 
Rolf Dohm, director of the firm’s 
plastics division, announces the pro- 
duction of the first British nylon 
powder suitable for dip- and spray- 
coating. It is a nylon type six 
powder with excellent chemical, 
electrical and abrasion resistance 
properties, high impact strength 
and wide temperature range. Pre- 
viously the only nylon powder 
available to the British industry 
has been a type 11, which is imported 
from France. Light industry pro- 
ducing finished consumer durables, 
electrical goods, metal windows, 
etc., are more likely to employ the 
dip coating process. 
Dohmpowder Nylon has_ been 
developed for both dip coating and 
flame spraying, giving a high impact 
resistant coating. Its corrosion 
resistance is very high except against 
mineral acids, and it has an electrical 
resistance of 600v. per 0-001 in. coat. 
Limitations of deposit by dip coating 
are from 0-010 in. to 0-025 in., and 
by flame spraying from 0-010 in. 
to any economical thickness. The 
temperature range is from —40° to 
140° C. and it has a melting point 
f 190° C. approximately. 
Dohmpowder Polyethylene has 
30 been developed for both dipping 
d spraying, giving a colourful, 
sorrosive- and  chemical-resistant 
coating for metal and glass (for 
instance, bottles which are to con- 
tain pressurised fluids). Electrical 
resistance is from 175v. to 250v. per 
0-001 in. thickness of deposit. 
Temperature range is from -—30° to 
100°C. and the limitations of 
leposit range from 0-020 in. to 
0-070 in. by dip coating, and from 
0-020 in. to any economical thick- 
by spraying 
For the impregnation of textiles 
polythene two processes are 
developed. One is a con- 
us surface coating in which 


A 


the dry powder is distributed finely 
across the moving web of cloth and 
fused into a pinhole-free coating by 
the application of heat at a tempera- 
ture between 120° to 130° C., accord- 
ing to the melt index of the powder 
and the speed of production. (Infra- 
red can accomplish the fusion pro- 
cess without injury to the substrate 
when the material is too sensitive to 
normal baking methods). A varia- 
tion of this is a partial surface coating 
treatment when the cloth is required 
for heat sealing applications such as 
linings, and furnishing quiltings in 
which, for instance, felt is sandwiched 
between decorative fabrics. In this 
case, only a very early stage of 


melting is reached, so that discon- 
tinuous globules are left on the 
material and allow it to be bonded 
to another fabric by ironing 

The second process for powdered 
polyethylene which is also showing 
great promise is its use as a binder 
for non-woven fabrics such as 
paddings, where it has great advan- 
tages over paste. It is expected 
that the rainwear, protective clothing 
and tenting markets will be affected 
by these developments. Other pro- 
bable applications are in the carpet- 
ing field, the packaging of corrosive 
liquids and water sensitive materials, 
and for packaging foodstuffs (poly- 
ethylene being non-toxic). 








BOOK REVIEW 





** British Plastics Year Book 1961.”’ 
Published for “ British Plastics ” 
by Iliffe Books Ltd. Size 9} in. by 
6} in. 712 pages. Price 45s. net. 
(by post 47s.). 

The British Plastics Year Book is 
divided into 10 sections. Three 


are devoted to classified lists of 
suppliers of 


manufacturers and 
materials, finished products and 
equipment ; while a fourth section, 
new in this edition, lists companies 
giving basic services from moulding 
and extruding to welding and metal- 
lizing. The world’s largest list of trade 
and proprietary names connected 
with the industry is given in another 
section : each trade name is followed 
by a definition of the product and the 
manufacturer concerned. 


The names and addresses section 
contains over 7,000 firms associated 
with plastics, those in the United 
Kingdom and overseas being listed 
separately ; no less than 4,000 firms 
overseas are now included. The 
Who’s Who section gives the names 
and positions of prominent people 
actively engaged in the industry in 
the United Kingdom. These lists 
have been thoroughly revised and 
extended. The set of tables giving 
comparative properties of plastics 
materials has also been revised and 
brought up to date, and in the same 
section are included a revised glos- 
sary of technical terms, lists of new 
companies registered during 1960, 
and specifications relating to plastics. 

This comprehensive _ classified 
guide to products and manufacturers 
in the United Kingdom plastics 
industry is invaluable to all con- 
nected with plastics and to manu- 
facturers and users of machinery 
and equipment. 





TOUGH FOAMED 
MATERIAL 


Cross-section of Arm- 
strong Expandofoam 
after it has been 
foamed and allowed to 
solidify. The material 
is composed of uni- 
form, small, closed 
cells and has unusual 
toughness and strength 
in addition to high 
thermal! efficiency and 
moisture and vapour 
resistance. 
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Reproduced by courtesy of Frigidaire Division of Genera! Motors Lid. 


You learn a lot in 29 years... 


& Only practical experience could have made possible the 
great improvements between the refrigerator of 1932 
and 1961. 

k For much of that time Ekco Plastics have been closely 
associated with the refrigeration industry, contributing 
to many advances in construction and design. 

* This, undoubtedly, is a major reason why Ekco Plastics 


can, and do, solve so many problems for so many 4 LAS I | [ ot 


refrigerator manufacturers—in a sound and practical 





way. 


We too have learned a lot in 29 years. Our experienced for the 


designers and engineers will willingly discuss your plastics 


problems—entirely without obligation. Refrigeration 


EKCO PLASTICS LTD + SOUTHEND-ON-SEA: ESSEX Industry 
Telephone: Southend 49491 
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Refrigerator 
Applications 
of Plastics 


Recent examples from 
Ekco Plastics Ltd. 





Above: These refrigerator liners are injection- 
moulded for three current Frigidaire models. 
The 5 c.ft. capacity model on the extreme right 
is the largest liner yet produced by the injection- 
moulding process in the U.K. 


Left: All these components are _ injection 
moulded. Decorative effects are obtained either 
by spray painting behind transparent mouldings, 
hot stamping colour on the outer surfaces, or 
by a combination of both techniques. 








16. How many types of heat transference are there? State what 
they are and where used in a refrigeration system. 

17. What is a B.t.u. ? 

18. Define Specific Heat. 

1%. An ideal refrigerant should possess at least two important 
qualities. What are they and why are they of impartance ? 
Define Saturation Point. 

21. The ability to alter the boiling point, i.e., tempeicture of a 
refrigerant is of importance in refrigevation. How is this achieved ? 

22. What is meant by Adiabatic Compression ? 

23. What types of metal should not be used in a NH. system ? 

24. What is the Latent Heat of Fusion ? 

25. Why is it important that a condenser be kept in a clean 
condition ? 


SY 


Quiz for Servicemen—4 


Answers to the above should be concise; indeed, each question can 
»e answered in under 100 werds and, in most cases, in under 75 words. 

This feature will appear monthly throughout 1961 and possibly 
beyond. In July, a book prize will be offered to the person submitting 
the most correct answers to the first four instalments. 

Replies should be addressed to the Managing Editor, ‘M.R.” 131, 
Great Suffolk Street, London S.E.1. 


— 





These refrigerator liners are vacuum- 
formed from sheet material. 
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With JABLITE moulded blocks 


_ 






| ens 





IN WIDEST \...., 
RANGE OF SIZES \-|. 
AVAILABLE TO . 
THE TRADE 







xeep AvEAD with JABLITE 


FIRST AND STILL THE BEST 





f you have your own cutting capacity, you can really help 
yourself by seizing this great opportunity. JABLITE blocks 














are now available in lorry loads at the highly advantageous ff t A! . 
e of 4/10 per cubic foot! ASK FOR ADVICE. \\9 gr, 
(‘T res 
eens en? 
“ight 
AVAILABLE BLOCK SIZES : ee 2 oe 
8x 4° x 12 12’ x 4’ x 12" 9x3" x 12” ae yy 
7 x3’ x 12 4x2 x10" 56" x26" x 12" a [172% 
Enquiries direct to \ 
JABLO PLASTICS INDUSTRIES LIMITED 
Jablo Works, Mill Lane, Waddon, Croydon 
Telegrams: ‘“Jablo, Croydon” Telephone: Croydon 2201-3 
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The Self-Service 
Exhibition 


Smithfield Refrigerator featured McCray cabinets; 2, Hussmann’s 
mew three-tier model; 3. Atlas cabinets from Denmark; 4. New 
models presented by C.W.S.; 5. IWO shown by M. L. Winsor; 
6. Mr. HM. Henriz (r.) visits Mr. Bland (I. centre) on his stand 
with Mr. Bennett (1); 7. Hussmann’s new MD-S-V9. 
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Air-Conditioning a Public Hall 


Chrysler Airtemp Installation at London Dance Salon 


MONG recent improvements carried out by the Rank 

Organization to its Astoria Dance Salon in London’s 

Charing Cross Road was the adaptation of an existing 
ventilation plant to nodern air-conditioning. 

The provision of a constant supply of fresh air is 
essential in most indoor places of entertainment. This is 
particularly necessary for dance halls, where, unless an 
efficient system of ventilation is provided, there is a 
danger of discomfort to patrons. 

While the existing scheme supplied a 100 per cent. 
fresh air to the ballroom, its engineers realized they 
could not increase the air volume without increasing the 
size of the ducting through which the air would pass and 
without increasing the noise level. The duct size could not 
be increased because of space limitations. It was, there- 
fore, decided tc introduce air to the ballroom at a tempera- 
ture lower than the ambient air temperature, by passing 


Chrysier Airtemp radial condensing unit similar 
to that which was used in the installation 
carried out at the Astoria Dance Salon in 
Charing Cross Road. The condenser is an in- 
duced draught evaporative unit with 3 h.p. 
squirrel cage motor and a j h.p. centrifugal 
water recirculator pump. Its dimensions are 
7 ft. 6in. long, 3 ft. 6in. wide and 7 ft. 9 in. high. 
To maintain constant head pressure a motor 
controlled damper is provided in the condenser 
air discharge outlet. 


the air through a cooler battery. 

The Rank Organization’s engineers, in conjunction 
with Richard Crittall, therefore produced a scheme in 
which a Chrysler Airtemp 7-cylinder radial unit was 
considered to be the most compact refrigeration unit to 
fit into the confined space available. Because it was a 
standard unit, quick delivery could be assured. 

Under the new system 100 per cent. fresh air is drawn 
into the building and passes through a filter sited before 
the cooler battery and thence passes through ducting. 
It is delivered to the dance floor through a number of 
adjustable air diffusers placed at high level in the galleries. 
This eliminates any possibility of draughts. Particular 
provision is made for supplying conditioned air to the 
bandstand. 

The refrigeration equipment provided by Chrysler 
Airtemp Limited, which markets refrigeration, air con- 
ditioning and heating equipment in the United Kingdom, 
consists of direct expansion refrigeration plant with an 
evaporator condenser. The latter is extremely economical 
in the use of water—an important factor in London where 
water rates are high. 
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The following is a brief specification of the components 
used in the Astoria installation. 


Compressor 

One Chrysler Airtemp 2107 3-in. bore by 2-in. stroke 
7-cylinder radial model type. The unit is arranged for 
direct drive from a 35 h.p. Brook screen protected slipring 
motor. This particular motor would be capable of 
developing 50 h.p. but it has been derated in this in- 
stance for quiet operation. The compressor runs at 
approximately 1,450 r.p.m. and no special anti-vibration 
precautions have been taken, yet perfect balance and 
quiet operation have been achieved. The compressor was 
completely unloaded at start up, thereby preventing high 
starting currents with the resulting drop in line voltage. 
As the ambient air temperature drops, only six cylinders 
are unloaded, and the ambient air temperature is the 
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same as the desired delivery temperature. This system is 
therefore balanced at all times. Because the compressor 
is directly connected to the electric motor, belts and 
flywheels are eliminated. Also, being of the radial 
pattern, the compressor is completely in balance, per- 
mitting higher speeds and more refrigeration per horse- 
power. Maximum interchangeability of parts is an 
additional important feature of Airtemp equipment. The 
low resistance oil separator increases the efficiency of 
the system by reducing the oil content in the refrigerant 
by one-fifth of 1 per cent. The full load duty of the 
system is to extract 225,100 B.t.u./hr. from air at 70° F. 
d.b., 60 per cent. relative humidity, while passing 18,000 
c.f.m. 


Condenser 
The condenser used is an induced draught evaporative 
unit with 3 h.p. squirrel cage motor and a } h.p. centrifugal 
water recirculator pump. It consists of a nest of closely 
packed steel tubes mounted on support plates above a 
mild steel sump tank. Above this is an eliminator section 
together with centrifugal fan assembly. Coil assembly, 
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minator base tank and casings have been hot-dipped, 

lvanized and all other parts are suitably protected 

The dimensions of the unit are 7 ft. 
long, 3 ft. 6 in. wide and 7 ft. 9 in. high. To maintain 

constant head pressure a motor controlled damper is 
led in the condenser air discharge outlet. 


against corrosion 


Evaporator 


The evaporator consists of a battery of air cooling coils 
nged in sections to ensure ease of handling on site. 
se coils comprise horizontal } in. o.d. copper tubes 

vanded on to the collars of smooth tinned copper. 


The assembly is housed in a galvanized sheet steel casing 
with galvanized steel angle frames around both faces, 
drilled for direct attachment to duct work 
to air flow is 0-3 in. w.g. 

The connexions used for the installation consist of a 
set of refrigeration interconnexions with requisite valves 


Coil resistance 


and fittings for coupling at the plant circuit. The chemi- 
cals used in the system are an initial charge of Refrigerant- 


12 and compressor lubricating oil. 

The Chrysler Airtemp installation at the Astoria provides 
an excellent example of ventilation modernization. It 
shows how it is possible to modify an existing system. 





IMMERSION FREEZER 
FOR TURKEYS 
THE installation of freezing plant 
sets the poultry processor a 
difficult problem. He must 
ep his initial capital costs down, 
id yet allow for the formidable 

xpansion that is likely to occur. 
Frigidaire solved this problem for 
Yorkshire Turkey Packers Ltd., of 
Dalton, Thirsk, by installing an 
nmersion freezing tank large enough 

size to meet all their anticipated 
eeds, but with sufficient refrigera- 
on for their immediate output only. 
Then, as output increased, more 

refrigeration was added. In this way, 
nstalling medium size units of re- 
frigeration equipment, capital ex- 
penditure was kept in step with 

yroduction and revenue. 

At Dalton one 10 h.p. unit was 
stalled to begin with, for an output 
‘f approximately 400 turkeys per day. 
As production incr ased, additional 


10 h.p. units were added until the 
output had risen to the present-day 
figure of 2,000 turkeys per day, 
employing some 50 h.p. of Frigidaire 
equipment. 

Immersion freezing has many 
advantages. Capital costs are lower 
than those for blast freezing; a 
white flesh can be obtained without 
resorting to the extremely low 
temperatures that would be needed 
for blast freezing to produce com- 
parable results ; less space is re- 
quired ; flow production or batch 
production can be catered for ; and 
running costs are lower. At Dalton 
immersion freezing is carried out 
in a tank 30 ft. long by 5 ft. wide, 
filled with a calcium chloride solution 
at -20/-14° F. Before entering this 
tank the eviscerated birds are pre- 
cooled in a spin chiller using flake 
ice or, if there is an overflow of 
production, are placed in tanks 
containing chilled water and slush 
ice. The birds are then ** Cry-O-Vac” 
wrapped, put in the immersion 
freezer and kept submerged by means 


of a_ specially rubber 
conveyor. 

The turkeys can be kept in the 
immersion freezer for any period 
ranging from 35 minutes to two 
hours. This flexibility is made 
possible by a control which varies the 
speed of the conveyor. It has the 
practical advantage that the immer- 
sion period can be varied to suit the 
needs of the evisceration line and the 
packing department— in fact, it can 
meet the day’s production require- 
ments. Equally important, perhaps, 
is the control given over the freezing 
to the manager of the plant. By 
varying the speed of the conveyor, 
and therefore the time the birds 
spend in the tank, he can increase 
or decrease the depth of freezing 
achieved in the immersion plant. 

Freezing is then completed in an 
8,000 c.ft. Frigidaire freezer room 
operating at zero/-S° F. Turkeys 
remain here for a minimum of 24 
hours before being despatched to 
their various destinations in refrig- 
erated vehicles. 


designed 





E.R.A. PRESIDENT 
The Electrical Research Associa- 
yn announces that Mr. James 
R. Beard, c.B.E., is to be its next 
president Mr. Beard is the senior 
artner in Merz and McLellan, 
nsulting engineers, and is known 
nationally for his work in the 
lectrical field 
Educated at Manchester Grammar 
School ard the University of Man- 
hester, he received his early training 
vith the North Eastern Electricity 
Supply Company and the Cleveland 
d Durham Electric Power Com- 
before joining Merz and 
McLellan. Mr. Beard was closely 
ociated with the design and 
uction of the national grid 
t ind the Scottish Hydro- 
Electric Schemes, and numerous 
ctric power supply and traction 
chemes in Great Britain, South 
Africa, India and elsewhere. The 
president-elect has held many offices 
n learned societies, institutions and 
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other organizations, being president 
of the Institution of Electrical 
Engineers, 1940-1 and subsequently 
being elected an honorary member. 
He was also president of the British 
Electrical Power Convention, 1953-4; 
chairman of the Association of 
Consulting Engineers, 1945-6; presi- 
dent of the Association of Super- 
vising Electrical Engineers, 1937-9; 
chairman (appointed by the 
Minister of Works) of the Council 
for Codes of Practice for Buildings, 
Construction and Engineering Ser- 
vices, 1947-9; chairman of various 
committees of the British Standards 
Institution and of the Electrical 
Research Association; and a mem- 
ber of the Engineering Advisory 
Committee of the War Cabinet, 
1941-5. Mr. Beard has presented 
many papers on electricity genera- 
tion, transmission and distribution 
before the Institution of Electrical 
Engineers, the World Power Con- 
ference, C.1.G.R.E. and elsewhere. 


During April, Dr. H. G. Taylor, 
director of the Electrical Research 
Association, paid a visit to New 
York, Toronto and Montreal. The 
primary object of his visit was to 
attend the annual assembly of the 
International Institute of Welding, 
held in New York from April 
11 to 18. Dr. Taylor is chairman of 
Commission No. IIL which deals 
with resistance welding, and it is 
interesting to note that of the 15 
commissions which cover all aspects 
of welding, the British hold the 
chairmanship of two. This year’s 
assembly is the 14th of the series and 
is the first to be held in New York, 
all the previous ones having been 
held in Europe. Twenty-eight coun- 
tries were represented and Britain 
sent a delegation of 25. Dr. Taylor 
went on to Toronto and Montreal 
where he visited a number of mem- 
bers of the Electrical Research 
Association and also various pros- 
nective members. 
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Morphy-Richard’s 
large new factory 


in Dundee 


‘‘MR’’ presents step-by-step 
photographic record of 
Production in a 

modern Refrigerator Plant 


The Minister of Power, the Rt. Hon. Richard Wood, M.P., 
officially opened the new Morphy-Richards (Astral) Ltd. 
factory at Dundee last month. The Minister of Power, 
(leit), and Mr. Willis Roxburgh, chairman of Morphy- 
Rictards (Astral) Ltd., and managing director of Marphy- 
Richards Ltd., are seen here at the opening ceremony 
where Mr. Wood unveiled a plaque at the entrance to 


PT HE Minister of Power, the Rt. 
Fon. Richard Wood, m.p., last 
month opened the new factory 

it Gourdie, Dundee, of Morphy- 

Richards (Astral) Ltd., in the pre- 

ence of a distinguished gathering 

vhich included the Lord Provost of 

Dundee, M. McManus, L.L., J.P., 

Lord Strathclyde, the Earl of Dundee, 

Lord Polwarth, t.p., Lord Hughes, 





the factory. 


Sir Garnet Wilson and Mr, J. C. 
Pinkerton, C.B.E., M.C., J.P., Industrial 
Estates Management Corporation 
for Scotland. 

The hosts were Sir Joseph Lock- 
wood, chairman, Morphy-Richards 
Ltd., and Mr. Willis Roxburgh, 
D.F.C., Managing director, Morphy- 


Richards Ltd. and chairman of 


Morphy-Richards (Astral) Ltd. 





This new factory covei's an area of approximately 8 acres. 


It is one of the 


largest single factory units in Scotland and the kjrgest making domestic appliances. 
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The plant, Scotland’s largest 
domestic appliances factory, covers 
an area of approximately eight 
acres. The building has been speci- 
fically designed for high volume 
flow production of such products as 
refrigerators (only refrigerators are 
at present being produced there, 
although other white appliances 
are scheduled for production). The 
most up-to-date equipment and 
techniques have been introduced. 

The new Gourdie factory brings 
the total production area for the 
whole of the Morphy-Richards 
Group to 810,000 sq. ft. 

This is made up as follows 


sq. ft. 

Gourdie 350,000 
Three other factories at 

Dundee 216,000 

Factories in Kent 244,000 


Scotland, however, will remain 
the Group’s production centre for 
major appliances, such as refrigera- 
tors and spin-dryers. The total 
site area at Gourdie is approx!mately 
1,100,000 sq. ft. thus allowing for 
further factory extensions in due 
course. Morphy-Richards (Astral) 
Ltd., are one of the four largest 
refrigerator manufacturers in Britain 

The planning of the Gourdie 
factory was initiated in June, 1958, 
by Mr. W. Roxburgh. 

The eight-acre factory, sited on 
the north-west Dundee city boun- 
dary, was built by Holland and 
Hannen and Cubitts (Scotland) Ltd., 
Edinburgh, for Industrial Estates 
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Part of the air compressor house for 
supplying compressad air through a 
ring main to all parts of the factory. 
Compressad air is used to assist a 
miscellany of operations throughout 
the works, including press work, spot 
welding, painting and the operation 
of small tools. 


Management Corporation for Scot- 
and, who are statutory agents for 
the Board of Trade in Scotland. 
The building, erected at a cost of 
npproximately £500.000. is leased 
Morphy-Richards (Astral) Ltd. 
The factory and office buildings 
ymprise a substantially rectangular 
tructure approximately 750 ft. from 
orth to south, and approximately 
450 ft. from east to west. The 
of is of the Warren Girder con- 


struction, having centre lights 
inning north to south the full 
gth of the factory 
The main factory production and 


service floor area under roof is 
315,000 sq. ft.. in addition to which, 
the administrative block, boiler- 
house, garage, canteens, and kitchen, 

nprise 35,000 sa. ft 

Ihe administrative block is a 
wo storied rectangular building 
running the full length of the front 
f the factory (i.e. the south side), 


ind separated from the main 


building by a courtyard. 
Iwo canteens, a dining room and 
kitchen are located in the south-east 
orner of the factory A. boiler- 
use and garage are located to the 


orth-east and south-east of the site 
spectively, and separated from 
he factory buildings by a roadway 
id vehicle marshalling area. 
The factory floor is approximately 
2 in. of concrete with granolithic 
nish ; it is at one level, with the 
exception of the off-loading and 
yading bays 
The building has been speci- 
fically designed for the flow pro- 
duction of major domestic 
appliances particularly refrigera- 


rors 


Material flow is intended from 
west to east—so that on the west 
side of the factory is a covered off- 
loading section where .the floor 
level is 3 ft. 6 in. below that of the 
main factory floor, and on the east 
side is a covered vehicle loading 
section, again with the floor 3 ft. 6 in. 
below that of the main factory. 

Immediately east of the off-loading 
section is the stores area, and crane 
bays are provided to the north and 
south of this section for handling the 
heavier incoming materials. 

To the north-east of the main 
production area is a finishing depart- 
ment of some 20,000 sq. ft., separated 
from the production area by a parti- 
tion wall. Again, on the east side, 
and south of the finishing depart- 





Handling of sheet steel by overhead 
travelling crane in the steel store 
prior to processing. 


ment, are located ancillary buildings 
for providing electric power, com- 
pressed air, and processing services. 

Over the main production area 
the roof ties are located 14 ft. above 
floor level ; in the crane bays and 
the product finishing section, the 
height is extended to 22 ft. 

A second floor is provided on the 
west side over the central stores 
area and on the east side over the 
despatch area. 


Plant and Equipment 
Cabinet Production 

This is located in the northern 
half of the factory, where the north 
crane bay handles incoming sheet 
material. 

The material is processed from 
west to east, involving the following 
major operations : 

1. Cutting the sheet to size on 
power guillotines. 

2. Fabricating the cabinet on 
power presses and press. brakes, 
employing special purpose tooling. 

3. Assembly of the cabinet com- 
ponents by the spot welding tech- 


nique, utilizing a variety of specially 
designed jigs and equipment. 

After the cabinet is fabricated, it 
is placed on an overhead monorail 
conveyor and delivered to the 
finishing department. 

The finishing department, or 
paint shop, is of special interest and 
significance, because it embodies 
the most up-to-date processing 
plant available. 

The fabricated cabinet, on de- 
livery by monorail conveyor within 
the finishing department, is first of 
all transported through an auto- 
matic trichloroethylene degreasing 
system at high level, after which 
it is delivered to the centre of the 
finishing department at low level 
and is ready for painting. 

Here the cabinets are removed 
from the degreasing conveyor, in- 
spected, and loaded on to the main 
paint conveyor. On this conveyor 
the cabinets are stove enamelled, 
inspected, and ultimately delivered 
at high level to the west side of the 
factory for the commencement of 
final assembly operations. 

The automatic painting equipment 
comprises two large paint spray 
booths, and two large stoving ovens. 
These deal with the application of 
primer coat and finish enamel coat 
respectively. Each automatic spray 
booth houses six automatic painting 
machines which are electronically 
and mechanically controlled. The 
result is almost completely auto- 
matic coverage with the absolute 
minimum of hand work. The 
stoving ovens are elevated, and 
together comprise 4,200 sq. ft., and 
underneath them is located the 
heating burners and control equip- 
ment. The oven for drying the 
primer coat is direct gas fired, 
whilst the enamel drying oven is 
indirectly fired by oil. Both ovens 
are heavily insulated for economical 
running. 


Sheet steel being fed into a power 
guillotine for cutting to shape to form 
refrigerator cabinets. 
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The conveyor feeding this plant 
runs without interruption, so that 
very precise production control can 
be effected. 

The conveyor system is of parti- 
cular interest in the way the cabi- 
nets are handled without interrup- 
tion to the flow of work, and the 
electronic devices incorporated in 
the automatic machine system 
ensure that no paint materials are 
wasted. 

Filtered warm air is_ provided 
to each booth under pressure, to 
ensure that the atmosphere within 
the painting area is dust free, and 
this air passing through the booth 
carries with it particles of paint 
overspray through a high pressure 
water screen, where the paint par- 
ticles are coagulated so that only the 
clean air is exhausted to atmosphere. 
The main feature of this plant is the 
economy with which paint can be 
applied to a variety of different 
shapes, and with the minimum 
die time when changing from one 
yroduct to another. 

\ separate paint stores and mixing 
house adjoins the main finishing 
department, where painting materials 
are automatically mixed and pumped 
to the paint spray booths. The 
paint is continually circulated at 
uniform temperature, and provision 
is made for instantaneous colour 
change 

It has been said that the finishing 
shop conveyor system delivers the 
painted cabinet to the west side of the 
factory at high level. Here the con- 
veyor on the delivery side is dipped 
in four sections to coincide with 
the commencement of each of four 
power operated final assembly con- 
veyor lines. 


The final assembly conveyors are 
of the wooden slat type, located 
18 in. above floor level, and here 
again the cabinet continues to move, 
whilst assembly of the component 
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General view of 
one of the refrig- 
erator cabinet spot 
welding production 
lines operating on 
the “follow on” 

principle. 


parts comprising the complete re- 
frigerator takes place. 

The east end of the final assembly 
conveyors terminates at the des- 
patch area. 

These conveyors, in addition to 
providing the space necessary for 
the fina) assembly operations, also 
incluge provision for electrically 
testing the finished product, and 
adjacent to the conveyor is a test 
room which operates at high 
ambient temperature, and _ into 
which a percentage of the produc- 
tion is by-passed, thus providing a 
continual check on quality. 

Much of the plant is already in- 
stalled and operating, but it will be 
some months before installation is 
complete. 


Absorption Cooling Unit 
Production 


No plant is yet installed for the 
manufacture of cooling units, this 
work being presently and for the 
next few months, catered for by one 
of the other Morphy-Richards 
(Astral) Ltd. factories in Dundee. 

The basic production plant, how- 


The edges of the 
cut steel being 
flanged on a hyd- 
raulic power press. 
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ever, is finalized, and plant and 
equipment are on order. 

The south crane bay is designed 
to handle incoming materials, mostly 
seamless steel tube and steel strip, 
and again, the production flow is 
from west to east. 

The plant to be provided here 
includes a semi-automatic degreasing 
system, tube bending machines, 





A powervul brake press is used to 
blank and form the refrigerator door 
from a flat sheet. 


welding equipment, and an auto- 
matic charging plant. In addition, 
conveyorised tube cleaning and gal- 
vanizing plant is to be installed. 

A particular feature of cooling 
unit construction is the necessity for 
first-class welding conditions. To 
provide these conditions, oxygen 
and acetylene gas is delivered 
through a ring main to weld points 
throughout the section. The ring 
main is to be fed by an automatic 
cold evaporator oxygen plant, and 
an acetylene gas reservoir. 

The cooling units, after manu- 
facture, are air tested by high 
pressure, to ensure weld soundness, 
and are then placed on an overhead 
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Right foreground: 
one of the gas 
burners providing 
heat for the stoving 
ovens in the 
finishing 
department. The 
insulated ovens are 
located above the 
combustion 
chamber by means 
of the hot air 
ducts shown. 





One of the spot welding operations 

on the refrigerator cabinets. For 

these operations quick release jigs are 

used to ensure the correct final shape 
of the cabinet. 





Cabinets being transported by the 

overhead conveyor into the automatic 

paint spray plant, where the primer : 

and enamel coats are applied. Fitting the magnetic self - sealing 

plastic gasket round the edge of 
the refrigerator door. 





Rock fibre insulation being placed in 
the cabinet prior to the fitting of the 
interior. 





Overhead monorail conveyor carrying 
refrigerator cabinets and doors from 





After spot welding (background) the the degreasinz p'ant. After inspection, 

refrigerator cabinets zve delivered by a second monorail conveyor trans- 

Inspection of the refrigerator door the overhead conveyor shown to carry ports the cabinets and doors through 
prior to finishing. them into the finishing department. a paint spray plant. 
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“EFRIGERATIQN 


for 
manufacturing 
processes 





—_" _— = > east wae 
A Metsher of the Mal Tiere Gro the four, 8-cylinder, 5” x 4” veebloc compressors, 


yart in all the processes. The illustration shows 
I 





using ammonia as a refrigerant, supplied to 
REFRIGERATION, LIFT AND ESCALATOR CNGINEERS Mann, Crossman & Paulin Ltd., Albion Brewery 
DARTFORD - KENT Tel: Dartford 23456 London, E.C.1 

J. & E. Hall have supplied refrigerating 

equipment to all the leading manufacturers in 


the Brewing Industry. 


arw 475 
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CARLYLE 


OFFER THE WIDEST RANGE OF 
PACKAGED AIR CONDITIONING UNITS 
IN GREAT BRITAIN 


Carlyle air conditioning equipment is available in cool- 
ing capacities from 9,000 to over 500,000 B.Th.U/hr. 
(with winter heating too.) Range includes window and 
Console type units ; air cooled or water cooled Packaged 
units; and ‘split’ assemblies where remote location of 
the condensing unit is desired. 


o 
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ib Crestline Room Air Conditioner 
FRANCHISES Model 51 W4 (Console) Quickly conditions your 


board room, hotel, motel, office or store. Outside air duct 


for Carlyle Air Conditioning & Refrigerating sizing can be as low as 244” x 64”) may either be through 
equipment now available in certain wall or window. Window units including Heat Pump 
areas in Great Britain. Write for particulars. models also available. 


2) For Industry and Commerce (41E & 41EE) 
The large capacity self-contained units provide all of 


the air conditioning functions : heating, cooling, dehumidi- 


fying, filtering and circulating. Capacities 25 to 4§ tons. 
& a F F 3 | G ER ATI 0 N LT D For use with ducted systems only, this unitary equipment 

enables installation running into hundreds of tons to be 
effected cuickly and economically. 





1 King Street - St. James’s 
London - SW1 


Self-contained Air Conditioner (SO series) 
Ideal for use singly or in multiples. Housed in an 
attractive cabinet, it utilises serviceable hermetic refrigera- 





Tel: WHitehall 5356 


ting compressors with air—or water cooled condiuoners. 
Capacities of these units in various sizes range trom 
2 to 1§ tons. 





Grams: Carlbrit, Piccy. 
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Fitting the evaporator cover to the evaporatcr’ tubes. 
Right: fitt.ng components to rear of refrigcrator. 





The first stages of final assembly 
which takes place on a power operated 
slat type conveyor. In the foreground, 
the insulating of the cooling unit is 
shown, prior to fitting into the 
cabinet. The female operator at the 
rear is preparing sub-assemblies for 
fitting on the conveyor line. 





onward trans t. 








Backzround: part of the refi/igerator stock prepared for 
Foreground: part of the absorption cooling 


un:t stock. (These units are presently manu actured in another 
of the Morphy-Richards factories.) 





Final assembly conveyor. Fixing plastic 
interior liner to cabinet. 


View of part of the insulated test house. Here the refrig- 


erators are performance tested in an ambient temperature 


of 90°F. 


MODERN REFRIGERATION § June 1961 





Lower foreground: fitting door and 
interior components to refrigerator 
cabinet. Top and background shows 
the convesor delivering finished 
cabinets and doors from the finishing 
shop to the commencement of the 
final assembly conveyor lines. 





Delivery end of the final assembly conveyor showing cabinets 


being packed for transportation. 
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norail conveyor where the opera- 
is of de-scaling, phosphating, 
uinting, and stoving are auto- 
iatically carried out. prior to de- 
very to the test area. 
Each cooling unit is separately 
sted under working conditions, 
ifter which it is delivered by over- 
id monorail to the final assembly 
frigerator lines for assembly to 
finished product. 
Despatch and Storage of 
Finished Goods 
four final assembly lines 
viously referred to, terminate in 
despatch and loading section, 
i the last operation before hand- 
in the despatch area, is the 
ction of the refrigerator by 
icking materials. 
The despatch and loading area 
f two floors, each of 20,000 
ft., the top floor being devoted 
storage of carton materials 
1 finished products. 





The ground floor provides im- 
mediate access on the east side to 
the vehicle loading bays, and the 
movement of products within the 
area is controlled and assisted by 
power conveyors. 

The final assembly conveyors 
from the manufacturing area join 
up with a perimeter power conveyor 
within the despatch area, and pro- 
vision is also made on the conveyor 
for automatically diverting products. 
where so desired, to an elevator 
where those products for storage are 
automatically elevated to the upper 
floor. The perimeter conveyor 
allows the product to circulate 
within the despatch area so that 
the product can be removed at the 
nearest Or most appropriate point 
for its loading. 

Provision is also made by segrega- 
tion for vehicle loads to be performed 
so that the vhicle loading time is 
reduced to a minimum. 


oa a ee a 


Goods Inward and Storage 
Section 
The total area is approximately 
45,000 sq. ft., and the north and 
south crane bays are each serviced 
by a 3 ton overhead travelling crane. 
The centre section of the stores, 
which divides the crane bays, is 
provided with two floors, the lower 
of which is in direct access to the 
goods inward covered unloading 
bay. The upper floor of the centre 
section is serviced by a 2 ton auto- 
matic joist, and two flat belt elevators. 
The centre section is divided from 
the production area by wire mesh 
steel partitions. 
The canteen and kitchen are of the 
most modern layout. 


We are indebted to M or phy-Rich- 
ards (Astral) Ltd., Dundee, and to 
Birks-Thorne Ltd., London, for their 
help in preparing this illustrated 
articie. 





Massive Aircraft may be used for flying 
Frozen N.Z. Produce to Markets 


ARGE-scale air transport of refrigerated cargo, such 
is New Zealand meat and fish, is deemed practicable, 
“and, convinced of this, Canada’s largest manufacturer 
iircraft, recently sent top executives to Wellington to 
npress the Government, aviation and _ refrigeration 
nterests with the potential of such transport for New 
Zealand produce 
They believe that development of air carrying of re- 
igerated cargo could lead to expansion of New Zealand’s 
rt trade and the opening of new markets, with saving 
f overseas exchange by using a New Zealand fleet of air 
carriers with freight costs coming to New Zealand. 
While in Wellington the executives presented to the 
Government details of the investigations which led the 
pany to the conclusion that refrigerated transport 
bulk cargoes of produce is already practicable and 
onomically feasible. 
Canadair’s investigations arose out of discussions, 
neral and often informal in character, in New Zealand 
ist year of the possibility of sending farm products 
verseas in massive freighters. 
Of the practicability of refrigerated air cargo, the 
Canadair representatives said that though New Zealand 
id prompted the immediate investigations the principles 
suld have world-wide implications—fast transport of 
it between South and North America, of dairy products, 
ross the Atlantic and of a great range of perishables 
thin the continents 
While air transport of primary frozen products in bulk 
vas not, and probably never would be, directly com- 
yet itive in carriage cost with surface transport, an immense 
expansion was ahead in the way of refrigerated goods 
carried by air 
The executives pointed out that the cold carriage 
levelopment envisaged was not of refrigeration of the full 


j 


holds, but of self-sufficient cold containers—10 oversize 


household containers, as it were—rolled into the upper 
hold, each of over 300 c.ft. capacity with its own freezing 
unit, operable either from the aircraft’s generators or 
from ground power supply. 

Thus cold storage of normal freight could build up the 
payload, or, for that matter, freignt according to need 
and passengers. The containers could be loaded ashore 
at any point and held cold for any period until rolled 
into the aircraft. At destination the freezing unit would 
be supplied with power from ground sources, except 
while in road transport. 

It was pointed out by the visitors that in flight on 
ocean and far distant stages the aircraft flew in bitter 
cold, but the hurdle against air-freighting of foodstuffs 
was high temperatures at refuelling in the tropics and at 
summer continental points, with always the possibility 
of delays for engine failures along the journey. Wherever 
there was electrical supply the container temperature 
could be held low. 

The delegation said that there were short as well as 
long haul prospects for refrigerated air cargo of importance 
and members of it suggested that New Zealand fly fish 
to Australia and meat and fish from the Chatham Islands. 

With a full refrigerated fish payload across the Tasman, 
the direct operating cost of the Canadair freighter would 
work out at 3d. a lb., or 6d. allowing for a 100 per cent. 
addition of overhead costs. 





New Prestcold appointments include: Mr. N. C. Crowe, 
appointed general manager, Prestcold (East Anglia) Ltd.; 
Mr. A. G. Roberts, appointed branch manager, Kent 
branch; Mr. R. W. E. Dimmick, appointed commercial 
sales manager, Kent branch; following the appointment 
of Mr. F. R. Best as field sales manager—domestic, Mr. 
J. D. Andrews has been appointed southern area manager 
—domestic (see also p. 620). 
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The Institute of Refrigeration 
Bulletin 


nstitute Headquarters: New Bridge Street House, 


REFRIGERATION IN THE CHEMICAL INDUSTRY 
A short course on “* Refrigeration in the chemical 


idustry ~ will be held at the Bradford Institute of Techno- 
gy on Thursday and Friday, June, 29 and 30. The fee 
the course is £1 10s. and further details and forms 
ipplication may be obtained from the Head of the 
Department of Chemical Engineering, Bradford Institute 


Technology, Bradford, 7, Yorks. 





SYMPOSIUM ON 
THERMAL INSULATION 


At the joint meeting of the Institute and the Low 
femperature Group of the Physical Society and the 
Institute of Physics held on March 2, 1961, Professor 
G. G. Haselden, B.sc., associate member, and Mr. G. H. 
Martin, B.sc., gave a paper on “ Factors controlling 
heat-leakages into large scale storage tanks for liquefied 


FACTORS CONTROLLING HEAT-LEAKAGE 
INTO LARGE STORAGE TANKS FOR 
LIQUEFIED GASES 
1:0 Introduction 


rhe design of large storage tanks for low temperature 
juids such as methane and oxygen presents a number of 
nteresting challenges. In general the cost of reliquefaction 
yf the boil-off gas is high so that very little heat inleak 
in be tolerated—normally a boil-off rate well below 
per cent. of the tank contents per day is aimed at. 
However, these storage tanks can normally be justified 
ily if their capital and maintenance costs are low. 
lence great economy in design is essential. 
Vacuum insulation, though much more efficient than 
forms of insulation, is only of special advantage with 
mall tanks and pipelines for which the surface to volume 
itio is high. In such cases the effective area of conduction 
through the lagging increases rapidly as additional layers 
insulation are added; hence the outer layers are 
ess and less effective. For very large tanks the insulation 
behaviour approaches closely that of a flat wall and the 
thermal! resistance is nearly proportional to the lagging 
thickness. Thus for large tanks the choice of insulant is 
governed primarily by the cost per unit of installed thermal 
resistance. On this basis powered or fibrous insulants are 
normally prefired and the optimum thickness of lagging is 
iround 2 ft. to 3 ft 
The use of such large thicknesses of lagging leads to 
it least two problems which are not normally encountered. 
Firstly, the large volume of lagging allows natural convec- 
tion currents to occur within it, and these may cause a 
significant increase in the overall heat transfer. Secondly, 


} 


Lner 


New Bridge St., London, E.C.4 (CENtral 4694) 


a large process lag occurs between the occurrence of a 
temperature change on the outer wall of the tank (due to 
change of atmospheric conditions) and the resultant 
evaporation rate at the inner wall. It is therefore difficult 
to make an exact analysis of tank behaviour. These two 
problems are the subject of the present paper. 


2:0 Convection Effects 

We will consider two vertical plates at uniform tempera- 
tures T, and T, separated by insulation which offers little 
resistance to gas flow. The difference in densities of gas 
in different regions of the insulation will cause pressure 
gradients to be set up which will in turn result in a flow 
of gas and the transfer of heat by convection. 

Various workers have demonstrated the existence of 
convection currents by dividing large specimens horizon- 
tally by thin partitions (1), varying the density of com- 
pressible material (2), testing different thicknesses (1), 
using different temperature gradients (2), or reducing 
air pressure in the pores (3). Little of this work, however, 
has beén of a quantitative nature and almost all of it has 
been carried out on small conductivity cells of the order 
of | in..in thickness. A paper by Lorentzen and Brendeng 
(4) describes tests on sections about 3 ft. by 5 ft. with 
various types of insulation and reports that free convection 
adds considerably to the heat leakage in an insulating wall 
for low density materials. Little attempt has been made 
up to the present to correlate different data or to find a 
method of allowing for its effect in design calculations. 
All of the above mentioned work has been done at atmos- 
pheric temperature and above, but the effect of convection 
would be expected to be greater at low temperature where 
gas viscosity is reduced and density is increased. 


2:1 Dimensional Analysis 
The variables which influence heat transfer by convec- 
tion in a porous material are 


Gas density ... a, @ p \b. ft 

Gas coefficient of expansion fg ft. hr.-* °F." 

Gas specific heat... ~ {<2 tat. -“ “Ff, = 

Gas viscosity - =. a ae 

Gas conductivity... a Ke Btw ~~ fe °F. 
Conductivity of insulation k: Btu. ft. + br; + °F. 
Permeability of insulation a 

Height of insulation co Oo 

Thickness of insulation ... L_ ft. 

Temperature difference ... AT ‘I 


q heat transferred across the insulation per unit area 
per unit time. 
It may be shown from dimensional analysis that 


qL ¢ k; a Cpu L? p* Bg AT ) 
Kg AT i ke Fae kg cm 
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Refrigeration 


plus 


Vv 
Ww 


equals 


Mercantile Credit hire purchase can benefit all who 

are concerned with refrigeration. It creates new 

markets for the manufacturer, attracts new customers 

for the distributor, and enables more users to replace 

equipment more frequently. 

Mercantile Credit facilities—they include comprehensive finance 
and instalment collection and block discounting —are backed by 
more than 30 years practical experience. 

Please write or telephone to your 

nearest Mercantile Credit branch office for details. You will find the 


address in vour local telephone directory. 


Added business 


MI 
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MERCANTILE CREDIT 
COMPANY LIMITED 


\rgvll House, 246-250 Regent Street, London W.1. Telephone: REGent 7222 
Vember of the Finance Houses Association 

rhere are branches throughout the United Kingdom. 

Please consult your local telephone directory for the nearest branch 
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‘Arcton’ travels 


‘Arcton’ goes everywhere. It’s not only Britain's 
best-selling refrigerant, but the choice of 
discerning users in Europe, India, Pakistan, 
South Africa, South America and as far afield 
FTW mw Colalem Colao m-laremWel-)ec-liT-F 

The reason is simple: for uniform high quality 
FVale more) at-s¢- Tahal oX-1acolannl-1aler-m (alm Ween Colac: tale (=m ES 
unbeaten. There's an ‘Arcton’ chlorofluoro- 
laze lcoler-1gelelama-iaagtel-1e-1a) Mie) m@-0 0-18 m0 l1-F 

Wij ccle-baela-- Tako mbaniolaiar-telelam-le-m-N7-lit-le) (=) 

on request. 


Imperial Chemical Industries Ltd., London, S.W.1. 
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k i a H 


ie. Nu f Pr, Gr, — — — 
hk. £* & 
where Nu Nusselt group 
Pr Prandt! group for the gas 


Gr Grashof group for the gas 


At present there is insufficient data available to enable the 
form of the above relationship to be determined. 


2:2 Theoretical Approach 


In considering the additional heat loss brought about 
by convection it is desirable to establish whether this 
arises solely due to the transfer of sensible heat in the 
flowing gas or whether the passage of gas through the 
material leads to an increase in its effective conductivity 
due for instance to micro turbulence in the pores. This 
last effect is best determined by direct measurement and a 
few experiments have been carried out on slag wool and 
Bretite to determine the effective conductivity while gas 
was flowing through the pores. 

Slag wool showed no appreciable increase in conduc- 
tivity for a gas flow of 4 ft.* per hour ft.*. Brelite showed 
less than 10 per cent. increase when gas was flowing at 
5 ft.* per hour ft.*. These flows are considerably greater 
than those which would be expected due to convection 
effects and it may be concluded that this effect is small 
compared with the effect of heat carried as sensible heat 
by the gas. 

An exact mathematical solution to the problem of 
convection is difficult but a study of the mechanism of the 
convective heat transfer shows how an approximate finite— 
difference method could be used to find a solution. 

Suppose that initially there is no convection occurring, 
then the isotherms wi.l be vertical and parallel (equal y 
spaced if K is assumed constant with temperature). 
Assuming (to maintain symmetry) that the pressure across 
AB (mid-way down the insulation) is constant, the 
pressure at other points may be calculated from the gas 
density and distance above or below AB. 

It may be seen that there are now pressure gradients in 
the horizontal direction which will cause the gas to flow 
carrying heat and distorting the isotherms. 

if the insulation is considered to be divided into a 
number of small elements, the pressure and temperature 
in each element may be calculated, as a first approxima- 
tion. Thus it will be realized that the mass flow 
into each element from the surrounding elements may 
then be calculated from the pressure gradients and by 
carrying out a mass balance on the element a new approxi- 
mation to its pressure may be found. Similarly a heat 
balance including the heat flow by conduction and the 
heat carried as sensible heat by the gas enables a new 
approximation to the temperature to be found. 

Repeating the calculations several times will produce 
a reasonably accurate approximation to the final tempera- 
ture and pressure distribution. 

The rate of heat transfer may then be calculated by 
summing the amounts of heat transferred both by con- 
duction and gas flow for all elements along any vertical 
plane through the lagging. 

This method of solution would be too laborious for 
hand calculation but could be programmed for solution 
by computer. 


2:3 Experimental Approach 


The laboratory investigation of the problem of convec- 
tion is limited by the difficulty of carrying out measure- 
ments on large volumes of insulation. A study of the 
mechanism and equations expressing the flow, however, 
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show that the effect of convection may be greatly increased 
by increasing the gas pressure in the pores. 

A laboratory scale apparatus is under construction to 
measure the heat transfer in porous insulation by a guard 
ring method using a test section approximately 4 ft. high 
and | ft. thick. Provision has been made for increasing 
the gas pressure to about 10 atmospheres and also for 
reducing the gas pressure. Measurements will be made 
with one plate at (approximately) liquid oxygen tempera- 
tures and the other at room temperature and also with 
one plate at room temperature and the other at tempera- 
tures up to 200° C, 


3-0 Effect of Transients on the analysis of the performance 
of industrial scale installations. 


The rate of evaporation from large storage tanks is 
influenced by changes of both atmospheric temperature 
and pressure. The exact analysis of their boil-off per- 
formance is thus difficult. With both types of variation 
- will be a transfer lag between the change and its 
effect. 


3-1 Effect of Atmospheric pressure changes 

The authors gave varia.ions in atmospheric pressure 
over a period of about 7 days, the maximum rate of 
change of pressure with time being about 0-6 millibars/w. 
The effect of increasing atmospheric pressure is to raise 
the boiling point so that some of the heat being trans- 
ferred into the liquid is used as sensible heat in main- 
taining the liq. id temperature at the boiling point. 

Calculations on a particular storage tank for liquid 
methane 50 ft. in diameter and containing about 1,000 
tons of liquid (i.e. a depth of approximately 45 ft.) show 
that a rise in pressure of 0-6 miuibars per hour would be 
equivalent to a rise in boiling point of 0-013°F. per hour 
and the heat required to maintain the bulk liquid tempera- 
ture at the boiling point would be 24,000 B.t.u. per hour. 
This value is comparable with the calculated heat in-leak 
for the tank and so will be expected to exert a very large 
influence on the rate of evaporation. 

This effect would be easily calculable if there were no 
time lag involved in the transfer of heat from the walls of 
the tank to the bulk of the liquid. Such a time lag would, 
however, be expected but its effects are not easily predicted. 

A considerable amount of work has recently been 
reported on the effect of pressurizing liquefied gas storage 
tanks of sizes up to a few thousand gallons (5, 6, 7). 
The pressure rise causes an immediate temperature 
increase at the free liquid surface, due to condensation, 
but the bulk of the liquid heats up only slowly as heat is 
received through the walls of the vessel. A similar situation 
will arise with large tanks, but it will be accompanied by 
the action of large convection currents within the liquid 
mass due to temperature inequality and even due to the 
presence of bubbles near the wall. Uncertainty as to the 
influence of these convection currents mades the pre- 
diction of pressure response virtually impossible. A 
decrease of atmospheric pressure will lead to an enhanced 
evaporation effect. The resulting bubble generation 
within the liquid will probably lead to increased liquid 
circulation and hence to a shorter transfer lag. 

It is therefore vital, when analysing the behaviour of 
large storage tanks, to choose a test period during which 
the change of atmospheric pressure is small. Alternatively, 
though less satisfactorily, a period must be chosen over 
which atmospheric pressure has gone through, as near as 
possible, a complete cycle from a period of increasing 
pressure, through a period of decreasing pressure and 
back to a period of increasing pressure (or vice versa). 


(To be continued). 
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EFRIGERATION makes such 

slow progress at retail level in 

the fruit and vegetable trade 
that I seize every opportunity, 
however unorthodox, of bringing 
to notice examples of greengrocers’ 
enterprise in displaying their pro- 
duce under temperature-controlled 
conditions. 

Last month, in the course of a 
visit to Tenbury Wells, Worcester- 
shire, I passed an open-fronted 
greengrocery shop in which there 
was a sloping refrigerated slab given 
up to a mass display of salads. In 
all my long and close association 
with food shops, I had only once 
before seen anything looking so 
fresh and colourful. The slab was 
moderately proportioned with a low 
glass protective screen on all four 
sides, of the type widely used by 
fishmongers—a Golden Hind model 
operated by Prestcold machinery. 

The owner of the shop, Mr. C. E. 
Dipper, in addition to being a 
greengrocer, is a fishmonger, fish- 
fryer, grocer and provision merchant, 
carrying on all his businesses in 
Market Street. Fish, fruit and 
vegetables are sold in one shop, 
while the fish-frying business, em- 
bodying a restaurant, is a few feet 
away, and the grocery and pro- 
vision shop is on the other side of 
the road. A few months ago, Mr. 
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Dipper invested in a refrigerated 
cabinet for displaying his stocks of 
wet fish. Instead of selling the 
slab which had been used up till 
then for that purpose, he turned 
it over to the display of salads. 


A refrigerated fish 
slab converted for 

vegetable display at 
Tenbury We'ls. 





By Our Special Correspondent 























The change was beneficial to both 
classes of products as their sales have 
been steadily increasing. 

The other example of a refrig- 
erated slab used for the display of 
salads which came to my notice 
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K119 Frozen Food Merchandiser (11-9 cu. ft.) 
2H62 Ice Cream Conservator (6-2 cu. ft. 
4H123 Ice Cream Conservator (12-3 cu. ft. 
BC64 Beverage Cooler (120 bottles 

BC136 Beverage Cooler (220 bottles) 


om  f } Colt Counter Cooler (64 bottles 


nguires oreinoiet, | Kelvinator refrigeration equipment 
canes wel 18 backed by nation-wide service 
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KELVINATOR LTD. NATIONAL ACCOUNT SALES DEPT ; CHISWICK FLYOVER . LONDON W4 
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PROPELLER FANS? AIROTORS? BOFFINS? 
YES, SIR YES, SIR YES, SIR 


BIGGEST RANGE BIGGEST RANGE BIGGEST BRAINS 
IN THE COUNTRY IN THE COUNTRY IN THE COUNTRY 





The world-famous TORRINGTON air-impellers are 
now made and sold by SMITHS. 

SMITHS offer the widest range of airotors and 
propeller fans in this country, and can assemble 
and deliver promptly from a wide range of tooled 
stock components. SMITHS Technical Advisory 


Service puts at your disposal the unrivalled know- TORRINGTON 


ledge and experience of both great organisations. AIR IMPELLERS 





PROPELLER FANS 


From 3” to 24” diameter, 
either rotation, ina 
variety of pitches. Light, 
rigid, quiet, efficient. 


AIROTORS 


From 13” to 11” diameter, 
available in steel or 
aluminium. In widths 
from {” torr”. 





Write to SMITHS for illustrated literature and technical information. SMITHS engineers 
will be particularly interested in helping to develop new air-moving applications. 


8. SMITH & SONS (ENGLAND) LIMITED, AIR IMPELLER DEPARTMENT, WITNEY, OXON TELEPHONE: WITNEY 678 
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SHOP REFRIGERATION 





Another interesting example of use of a 
refrigerated display by a greengrocer: 


was in the shop of S. B. Fruiterers 
Ltd. at Dewsbury, Yorks. This 
is again a combined fruit, vegetable 
and fish business, and the slab is by 
Prestcold. In this instance, however, 
it is used for salads in the summer 
only, and during the relatively short 
strawberry season, the salads share 
the space with punnets of this 
quickly - perishable _ soft fruit. 
Through the winter months it is 
used mainly for fish and at times for 
poultry 

The moral of these adaptions is 
that, notwithstanding the apparent 
reluctance of greengrocers to use 
refrigeration for the display of fresh 
produce, there are retailers in this 
trade who do realise the value of 
temperature-controlled equipment 
for keeping the more quickly perish- 
able kinds of stock, salads and soft 
fruits particularly in a fresh, healthy- 
looking condition, and who make 
that fact evident by attractive 
display 

The lesson to be learned from 
these two examples, which are 
virtually improvisations, is that there 
is scope for the study of the require- 
ments of salad display under refrig- 
erated conditions : that something 
on the lines of a modified fish slab 
might well be devised for the green- 
grocer’s use. 

It is vitally important that all 
those members of the refrigeration 
industry—executives, representatives 
and back-room boys alike—who 
are concerned with the design, con- 
struction, and sale of equipment for 
use in food shops, should realise two 
facts about greengrocers : 

(1) that there is a larger propor- 
tion of shops equipped with 
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in Dewsbury, Yorks. 


frozen food cabinets in this trade 

than in any other. 

(2) that with the rise of the 
supermarkets (all of which stock 
fruit and vegetables), individual 
greengrocers are setting higher 
standards for the presentation of 
their merchandise. 

These two facts indicate the vitality 
of a trade that is progressing without 
being bolstered by buying groups. 
Instead of by-passing the shop 
which carries on its fascia descrip- 
tions like those described above, 
the representatives of refrigeration 
equipment specialists should culti- 
vate the friendship and confidence 
of their owners. 

If this contact is maintained, 
greengrocers will be encouraged to 
associate the idea of refrigerated 
display with salads, and to appreciate 
the marked difference in appearance 
by, say, 3 p.m., of lettuce (as one 
example) that has been displayed 
under refrigerated conditions and 
partially protected, and lettuce that 
has been fully exposed to the normal 
temperature of the shop and also 
to indiscriminate handling. 

There are now several standard 
cabinets, made to join on to one 
another to form a continuous line 
of display. Where the shop is 
sufficiently large to permit the use 
of cabinets in pairs, the approach 
to the greengrocer might well be in 
terms of quick-frozen foods and 
salads : in other words, a combined 
installation. One example of the 
kind of cabinet I mean is the Huss- 
mann twin-department case, illus- 
trated on page 1164 of last Novem- 
ber’s edition of MODERN REFRIG- 
ERATION. 


For the counter-equipped shop-— 
and many greengrocers still prefer 
to sell over the counter—it would 
probably be more practical to 
suggest a compact counter-top type 
of refrigerated slab of which there 
are several different models available. 
Examples which come to mind are 
the Winget Crystal Cooltop, J. 
Samuel White’s Panorama, Drake’s 
and the Lec model C.T.6. 

Still with the improvement of the 
greengrocery shop in mind, and 
taking account also of the growing 
receptiveness of the greengrocer to 
proposals for such improvements, 
I feel it is timely to mention another 
kind of refrigeration singularly ap- 
propriate for the larger shops in 
this trade. 

For the shop with the space to 
use it to advantage, and perhaps 
more particularly for the fruit and 
vegetable section of the food-hall 
in the department store, there should 
now be scope for the sale of ice- 
making machines enabling salads 
and soft fruits to be displayed on 
or surrounded by ice-flakes or 
cubes. 

Two recently introduced models 
I have seen. One makes ice in 
the form of solid clear cubes and 
the other produces flake ice. These 
two machines are merely represen- 
tative of a large range made by the 
Scotsman division of the King-Seeley 
Corporation, U.S.A., who claim to 
be the largest makers of ice-machines 
in the world. They are available 
from M. L. Winsor & Co., Ltd., 
who point out that when flake-ice is 
used as a bed for vegetable display 
shrinkage is reduced as the products 
gain as much as 7 or 8 per cent. more 
weight. The moisture provided by 
the ice also increases the eye and 
taste appeal of the produce. 

Greengrocers should be encour- 
aged to make much more use of the 
counter-top type of refrigerated dis- 
play medium. An excellent example 
of use of one of these useful features 
for salad display is provided by the 
fruit and vegetable shop of Mr. 
Goggin at Sheerwater, near Byfleet, 
Surrey. 

This has become quite a magnetic 
feature. Sited in the centre of the 
shop, it is an Enterprise model by 
Eldwood and was installed by 
Denver House (Sales) Ltd. of 
Leatherhead. 

















COMMERCIAL 


Manufacturers’ and 


Distributors’ News 





AND 
INDUSTRIAL 
SECTION 


The Prestcold Division of Pressed 
Steel Co. Ltd. announce the follow- 
ing appointments :—Mr. F. W. 
Harriss has been appointed market- 
ing manager, commercial, and will 
be responsible to the home sales 
manager for all activities covering 
sales of Prestcold commercial re- 
frigeration equipment. Mr. J. 














mae Stanley Broughton (left), managing 
director of Electrolux, presenting Mr. H. 
Playle with a gift from his friends in the 
company at a dinner held recently in Belfast. 
Mr. Playle, who has retired, played a prominent 
part in building Electrolux business in Ireland. 





Parker until recently deputy general 
manager of the London region has 
now been appointed general manager 
and will be responsible for all 
Prestcold activities in this region. 
Mr. P. F. Hodge has been appointed 
general sales manager London re- 
gion. He will be responsible to Mr. 
J. Parker, the general manager of the 
London region, for all sales activities, 
including domestic, commercial and 
contracts. In addition, he will 
deputize for the general manager 
during periods of his occasional 
absence from the London region. 
Mr. H. Higson has been appointed 
manager of the North Wales branch 
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and will be responsible to the home 
sales manager for all sales and 
service activities within his area. 
Mr. F. R. Best has been appointed 
field sales manager, domestic, in a 
national capacity and will be re- 
sponsible to the domestic marketing 
manager for sales. He will also 
assist marketing units in the training 
and direction of the outside domestic 
sales staff. (See also p. 610). 


* * * 


Mr. T. A. Clibbon of Ruislip, 
Middlesex, has joined Controls Com- 
pany of America (U.K.) Ltd., as 
refrigeration and _ air-conditioning 
sales manager. Readers will recall 
that he was associated with the 
Teddington Group for over 11 years, 
initially with the parent company, 
The British Thermostat Co. Ltd., 
as assistant export manager and 
subsequently as export manager. 
On the formation of their subsidiary 
some years ago, Teddington Refrig- 
eration Controls Ltd., Mr. Clibbon 
was appointed home sales manager 
and held this position until he left 


them early last year. He is an 
associate of the Institute of Refrig- 
eration, and a member of the 
executive council of the Refrigera- 
tion Servicemen’s Association. 








PRESTCOLD INTRODUCE NEW 
CABINETS 

Prestcold’s latest open food cabi- 

net—the OFC 382—can now be 

had in two versions ; the Retailer 

Major or the Vender Major. The 

OFC 382—is the latest from a long 





line of successful cabinets and has 
been designed to provide increased 
storage space within modest overall 
dimensions and at an economical 
price. 

This has been achieved largely as 
a result of employing a space-saving 
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Many hands make light work (01d Saying) in theory. But in practice? 
In practice those extra hands need extra premises to do the work in, extra equipment to do 
the work with. Which means (as always) more and more money. Fortunately, money is what 
‘pT is for. We can help industry expand premises, replace outworn equipment, develop in all 


directions. Can UDT give you a helping hand? Ask us and find out. 


UDT HELPS INDUSTRY VO MELP IVSELF 


FED DOMINIONS TRUST(COMMERCIAL) LIMITED - UNITED DOMINIONS HOUSE EASTCHEAP LONDON-EC3 
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ANOTHER 
WINNER FROM 
SHERWOOD 


INTERNATIONAL 


Refrigeration 


FAIR 
OLYMPIA, LONDON - 13-19 APRIL 1962 





...the Fair sponsored by 


THE BRITISH 
REFRIGERATION ASSOCIATION 


...and supported by 


The Institute of Refrigeration 
The Domestic Refrigeration 
Development Committee 
The National College for Heating, 
Ventilating, Refrigeration and Fan Engineering 








The Fair will cover every aspect of 
the industry, and will include: 
Abattoir and meat Electric motors 
storage equipment Evaporators 
Absorption refrigerators 
Air compressors and air 





Fans and blowers 
Ice cans and moulds 





3 THE SHERWOOD ae Ice refrigerators 
Completely self-contained “ KOMPACT ” Anti-vibration mountings s 
; Insulated and air doors 
Fitted anywhere in seconds BOTTLE COOLING Automatic control 
es UNIT equipment Insulated containers 
Completely portable This self-contained Belts and drives Insulated vehicles 
Fully guaranteed refrigerated unit has Bituminous compounds Insulation materials 
Low running costs been specially designed Chillers and coolers Pipe and boiler coverings 
P : to promote the sale of Ret 
Competitive in price bottled beers and soft Coils, pipes and fittings efrigerants 
drinks. It will provide Cold rooms and cabinets Refrigerator plastics 
correct “in the glass”’ Condensing units Scientific instruments 
temperatur =, Conveyors, trucks, etc. Thermometers 
Cork insulation Thermostats 
SH wo D The display decks have been . | Dairy refrigeration plant Valves and fittings 
ER 0 aoe designed to conform Display cabinets and Wrapping and packaging 
to the dimensions of most counters materials 


existing fixtures. Special sizes 
can be made to order. 


30,000 square feet of stand space already sold 


SHERWOOD BOOK YOUR SPACE NOW! 
EE Se ee viet 


co. LTD. Write, 'phone or call for full details 


Sherwood Works and Space Application Form: 


62. GEORGE STREET 
WAKEFIELD YORKSIURE CONTEMPORARY EXHIBITIONS LTD. 


Telephone : 6144 (3 lines) 2 DUNRAVEN STREET, LONDON, W.1 
Telephone: Hyde Park 5421 
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REFRIGERATION 
FOLLIES 
—No. 5 


‘ But lady when you ordered 
a fridge you didn’t say 
nothin’ about wantin’ one 
what runs on paraffin!” 





skin type condenser which uses the 
cabinet exterior surface for dissipa- 
tion of condenser heat. Both 
Retailer and Vender are basically 
of the same design but the difference 
being as follows 


The Retailer Major incorporates 
an ittractive illuminated — sales 
canopy 4 large high grade angled 
mirror, set to reflect cabinet con- 
tents to customers’ eye level, gives 
mass display A dummy package 
display shelf is illuminated by a 
concealed fluorescent tube which 
also illuminates the quick-frozen 
food sign. Price is £159 10s. 

In the Vender Major, attractive 
panels of high grade glass are 
arranged on the back and sides to 
cut off warm air cross currents. 
These panels lend themselves to the 
display of sales promoting slogans 
and material. This cabinet is parti- 
cularly suitable for counter line or 
island site installation. Price is 
£152 10s. Od. These larger, com- 
pact modern styled cabinets are 
full of new sales features, including : 

Larger Capacity—To cope with 
the expanding market—12-3  c.ft. 


gross, (11°8 c.ft. nett), with a 
capacity over 400 lb. of packaged 
frozen food—nearly 800 packages : 

Small Floor Space Size—51} in. 
by 28; in., only 3 in. longer than 


the 9-6 c.ft. OFC 354, overall height 
Retailer Major—5S6§ in., Vender 
Major—S0 in 
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SELF-SERVICE TRADE SHOW 
SELF-SERVICE & Associated 
Trades Exhibition was organ- 
ized recently by Messrs. 
Southern & Redfern Ltd., Yorkshire 
area distributors for Frigidaire, 
which was held at the T.A. Barracks 
Drill Hall, Bramley, Leeds. 

The exhibition incorporated a 
model self-service shop designed by 
Wm. Mason & Son Ltd., Leeds. 
All the refrigeration equipment and 
fixtures were supplied by Southern 
& Redfern Ltd., and George Barker 
& Co. (Leeds) Ltd. Lighting was by 
Southern & Redfern Ltd., Bradford. 
There were also individual displays 
by the following firms who were 





co-operating with Southern & 

Redfern : 

Sweda Cash Registers (Northern) 
Ltd. 

The Hartmann Fibre Co., Ltd. 
Birds Eye Foods Ltd. 

Country Stile Ltd., Ripon—a 
firm of poultry packers & 
distributors. 

Self-service specialists were in 
attendance for consultation and 
advice on shop design, merchan- 
dizing, pre-packing, lighting and 
colour, refrigerated display and 
storage. The exhibition was most 
successful and well attended. 

Birds Eye exhibited a full range of 
vegetables, fish, poultry, fruit and 
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pecial pre-cooked products, to- 
sether with their latest pack of 
linner for one’’—the complete 
of roast beef, chicken or 
amburger steaks—a product now 
sweeping the market. All products 
vere attractively displayed in the 
itest Frigidaire equipment, together 
vith one of the largest selections 
the United Kingdom of point 
sale display material. 
On the Hartmann Fibre stand 
ere was an attractive and varied 
play of pre-packed fruit and 
egetables supplied by Kenipax Ltd. 
East Ardsley, Wakefield. An 
xtensive range of pre-packed fresh 
eat and their new frozen visual 
eat pre-packs by Sto-Pak, Town 
Gate, Wyke was also featured and 
pre-packed eggs with eye catching 
point of sale material by Yorkshire 
Egg Producers Ltd., of Drighlington. 
Hartmann Fibre Co., displayed their 
w range of Green Foodtainer trays 
rroduce pre-packing. 
Sweda Cash Registers (Northern) 
Ltd. exhibited self-service check-out 


id 


machines by Layback and Wm. 

Mason & Son Ltd. showed the 

Nordia range of self-service fixtures. 
. + 


were shown at the Self-Service and 

Display Refrigeration Exhibition 
held last month by Frostaire Refrig- 
eration Co. Ltd., in their showrooms 
in Muswell Hill. Most striking was 
a four refrigerated deck cabinet 
made in 6 and 8 ft. lengths specially 
suitable for delicatessens and grocers. 
This cabinet is 5 ft. 6 in. high and 
2 ft. 6 in. wide. It has four refrig- 
erated shelves all illuminated with 
5 ft. fluorescent tubes and a cabinet 
of steel on seasoned timber. The 
cabinet is operated by a 4 h.p. sealed 
unit with a five-year guarantee. 
Each shelf has a 23 in. glass riser 
placed in front 

Another new model shown was an 
8 ft. long multi-deck display cabinet, 
all illuminated and operated by a 
$s h.p. sealed unit with a five-year 
warranty. The cabinet has a 2 ft. 
9 in. base ; the area on the bottom 
shelf is 20 sq. ft. on the second 
16 sq. ft., and on the top 8 sq. ft. 
It is all steel made on seasoned 
timber. Two inches of polystyrene 


Ceca new Frostaire cabinets 


EXPERIENCED 
REFRIGERATION 
REPRESENTATIVE 


WE ARE now established in U.K. as 


Sweden’s leading manufacturers of Refrigeration 
Display Cabinets. 

WE KNOW that we are yet still only holding 

a small share of the highly potential market 

of Shop Refrigeration in this Country. 

WE HAVE the capacity, distribution, organisation 
and the PRODUCT to obtain an essentially 
increased turnover. 


are used as insulation. The con- 
trasting colours are blue trims 
against white facings. Fittings are 
of stainless steel with quarter plate 
glass housed on rubber chanelling. 
Each deck is illuminated by fluor- 
escent tubes strategically placed 
behind the display signs. The price 
is £393. 

A Canadian freezer the “*McClary 
Easy’ was prominently featured. 
This has a capacity of 13-24 c-ft. 
with outside dimensions of 63 in. 
by 29] in. by 29 in. Conveniently 
situated in the door are three 
separate racks which hold five 6-oz. 
cans each In the freezer itself 
there are four specially designed 
shelves and a_swing-out basket 
at the bottom. It has four shelf 
plates and four wall plates with 
built-in sub-zero freezing and a 
hermetically sealed }? h.p. com- 
pressor. In addition to this, Fros- 
taire showed their normal range 

including the “Super Six” 
an illuminated three-quarter-vision 
counter, and a range of Swedish 
models. 

- * * 

Participation this year in the 

major European event the Hanover 


you must be a TOP SALESMAN. 


WE NEED an ENERGETIC man in the field to 
secure these FURTHER SALES. 


PLEASE SEND your written application 


giving FULL details to : 


You must be able to spend the better part 
of your time travelling all over U.K. 
SELLING to existing and NEW Distributors, 
assist them in their SALES-EFFORTS, find 
and approach NEW OUTLETS, study, 
analyse and report new trends in the market 
AND SELL AGAIN. 


YOUR REWARD wil! be a good 
basic salary and expenses, car and 
commission. 


Mr. H. L. BENNETT 


U.K. Branch Office Manager 


LEVIN REFRIGERATION 


20 BEAUCHAMP PLACE, LONDON, S.W.3 


Telephone : 


KNightsbridge 5973 
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ROSS GROUP LIMITED 


A YEAR OF GREAT ACTIVITY AND DEVELOPMENT 








The following are salient features of the Accounts for the vear ended 30th September, 1960, and the report by the 
Chairman, Mr. J. Carl Ross, to the Annual General Meeting on May 4th, 1961. 


* Since my last report to you the policy of broadening the trading basis of the Group has been continued, the year being 
one of great activity. The Net Profit wholly applicable to your Company, after Taxation, shows an increase of approxi- 
mately 80°, at £494,213, a figure which does not reflect all the benefits of recent expansion, in that the profits of our new 
Subsidiaries have been included only from the date of acquisition.”’ 


After commenting on the continuing modernisation of the trawler fieet, the Chairman’s statement continued : 


ROSS FROZEN FOODS 


During the year under review, there was considerable expansion in both production and distribution of our Frozen Foods, 
sales having increased by 54°% on those of the previous year. To meet ever-increasing demand for our products, your 
Board has allocated a further £1 million for immediate extensions to our production factories, plant and distribution centres 
The closest co-operation exists between your Company and its Associates, Chr. Salvesen & Co., Ltd., (owners of Britain’s 
ree Factory Trawlers * Fairtry * I, I, I11) on the production and sale of Fish Frozen at Sea. The preparation, from this 
urce, of fish sticks for the housewife and fish portions for the catering trade, enables the Company to maintain a constant 
pply of top quality fish to the consumer. Steady progress has been made in Export Sales and in the creation of an efficient 
rganisation capable of taking full advantage of anticipated future expansion. 
Constant research aims at increasing the range of products available, and most careful control ensures that only the very 
best is good enough to be packed under the “* ROSS ” label. 


THE YOUNG GROUP OF COMPANIES 


It is gratifying to report that this Group has experienced successful trading and again made a substantial contribution to our 
Profit, Sales of quick-frozen Shellfish products have continued to rise throughout the past year, a tribute to the excellence of 
these specialities. To ensure absolute freshness of product, freezing and packaging must be carried out at our many stations 
situated on the coast, During the year, extensions to premises and freezing installations have been made, which will provide 
additional supplies of Lobsters, Crabs and Prawns to meet assured demand for these ready-prepared delicacies. 


OTHER ACTIVITIES 


\ comparison of the turnover for 1960 with that of five years ago gives a clear indication of the rapid advance and diver- 
fication in the trading pattern of your Group 


1955 1960 
£ £ 

Value of fish landed from our vessels 2,000,000 4,000,000 

Fish Trading at the Ports, Inland Wholesale & Retail 5,000,000 9,500,000 
Shipbuilding, Engineering, Motor Transport & Motor 

SRE IR: spasiemainele lata 200,000 3,500,000 

Frozen and other Foods Production & Distribution 300,000 11,000,000 

7,500,000 28,000,000 








Whilst this table shows the remarkable increase in the sales of our Frozen Foods and other Foods it should not be overlooked 
that your Group is, at the same time, the largest distributor of Fresh Fish in the country, a nationwide network of depots 
\suring a first class service to all fishmongers and fish friers. 80° of all fish sales in the United Kingdom are of Fresh Fish. 


The expansion in your Group’s interests has continued since 30th September, 1960, by further acquisitions, resulting in the 

ssue of 305,872 Ordinary Shares of 5s. each. These acquisitions will strengthen our activities mainly in the Frozen Food and 
ther Food sections of the Group. 

TI ie Meeting confirmed the payment of a total dividend of 20°% (less tax) and sanctioned the creation of a further 4,000,000 

Ordinary Shares of 5s. each. If the recent offer for the acquisition of Sterling Poultry Products Limited is successful, 
764,685 Ordinary Shares will remain unissued 


Copies of the Annual Report and Review are available from the Secretary, 
1, HUTTON ROAD, GRIMSBY 
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WILLIAMS FASTER FREEZING 


makes a whale of a difference 


Williams Plate Freezers are being used for whale meat, but, nearer home, 
these double-quick freezers are making a whale of difference to shrimps, 
fish, peas, fruit and every other kind of frozen food, too. The smaller ice 
crystals produced by the faster freezing of Williams Direct Conduction 
Plate Freezers means better flavour, retention of nutrient value and greater 
production capacity—that’s money, commercially speaking. 
Write for fuller details and find out which type of Williams 
Double Contact Alloy Plate Freezer, with hourly capacities 
from 200 to 5000 Ibs., could best be tailored to your 
organisation. 







One of four Williams Contact 
Freezers supplied in 1958 for A/S 
Tonsberg Hvalfangeri, to operate 
in the Antarctic. Each freezer 
takes a load of over 2 tons of whale 
meat in 85-lb. blocks 4 ins. thick. 
Total capacity of the four freezers 
—2? tons per hour. The recently 
introduced “Direct Conduction” 
plates applied to a similar sized 
installation would increase the 
capacity to 5 tons per hour. 


Rekes Refrigeration engineers. 
WILLIAMS of LONDON Whatever you have to 
“ freeze or cool 
call Williams. 


in association with GRASSO of Holland 


G. WILLIAMS ENGINEERING CO. LTD., DISRAELI ROAD, WILLESDEN, N.W.10. TELEPHONE: ELGAR 4225-6-7 
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Fair was new to both Williams and 
Grasso. A complete range of 
compressors, a Williams 
plate freezer and Grasso extended 
surface air cooling units were shown 
and attracted a great deal of interest. 
Many Continental and Scandina- 
vian companies had heard of the 
offered by Williams 
‘ direct conduction ”’ freezing plates 
but, until this show, few had been 


Grasso 


advantages 


able to inspect them or discuss their 
performance. It is sufficient to say 
that all the engineers and pro- 
cessors who inspected the freezer 


appreciated the potentialities of this 
now well established development. 
Grasso were very enterprising and 
ambitious in the installation of a 


complete automatic ice-making plant 
on a site adjacent to the hall in which 
the refrigeration exhibits were 


located. The plant had a capacity 
of 10 tons of block ice per day, 
alternatively 17 tons of crushed ice 
and throughout the fair the machine 


produced these quantities on alter- 
nate days. The crushed ice manu- 
facture included drying, sub-cooling 


and bunkering arrangements, ade- 


Wal "“"ituiifpyyyyy uly yy///j/////” 


iF YOU FEEL 











quate proof that this method is 
firmly established. Williams staff 
left the Hanover Fair and returned 
to London to prepare for the 
British Trades Fair in Moscow held 
from May 19 to June 4. Williams 
exhibited freezing plant at this 
important event. 





E. ANGLIAN MEETING 
(continued from p. 576) 

Ships would have to be different 
from those we have now. Having 
to go further afield (three weeks’ 
voyage each way possibly), would 
involve landings from a ship carrying 
500 tons at a home port. It would 
be much better to transfer it to a 
carrying vessel and bring it home 
by a large cargo vessel in bulk. 

There was the question of the 
reaction of the crews and we would 
probably find that not all would be 
recruited from our own fishing ports. 
But traditional fishing must go on. 
One would have to learn to use 
other varieties. So what we caught 
and where we landed it would 
probably alter in the next 10 years. 

Mr. Brown of Refrigeration East 
Anglia asked whether the aircraft 


WOLVERINE TUBING 


THE MOST ATTRACTIVE ECONOMISER IN THE TRADE. 
IN YOUR ORGANISATION, THE SIMPLER, MORE LOGICAL WAY. 


industry had participated in this at 
all, with the possibility of aircraft 
pick-up ? 

Commander Ranken replied that 
he had heard it spoken about. The 
Greeks land in Morocco and carry 
some fish back to Greece where 
prices are better and there is a market 
for whole frozen fish. He said that 
he felt, personally, with the bulk 
that we had been talking about it 
would take time and _ probably 
would not be a cheap way of doing 
it. If the fish were frozen it could, 
of course, be stored longer where 
it was landed. Aircraft could be 
used mainly for fresh fish and if it 
would carry enough to make it 
economical then it might come. 
There might be the added problem 
of getting the fish to the aircraft, as 
airfields are generally not adjacent to 
the fishing grounds 

He said that Saunders Roe were 
doing a lot of research work in their 
tanks, on the subject of fishing gear. 

Mr. V. S. Meadows, chairman of 
the association, thanked Com- 
mander Ranken warmly for coming 
down to Norwich to give this very 
fine lecture and wished him every 
success on his pending visit to 
Moscow. 
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YOU CAN SAVE MONEY 


TRY IT NOW! 


This clean, mirror-finished copper tubing, comes to you sealed and dehydrated in 25 or 50 foot coils, individually packed in neat 
cartons and at prices lower than ever before, with special discounts for large users. Inspection soon proves that quality has not been 


sacrificed to achieve the economical price. 


PERFECTION PARTS LTD. 


MODERN REFRIGERATION june 1961 


It’s made by one of the most famous manufacturers in the world, so it’s distributed by 


59 UNION STREET, SOUTHWARK, LONDON, S.E.!. 


HOP 4567 (4 lines) 
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TEMPERATURE LIMIT 


ED 
ENGLAND——~ 
ne: RENOWN 5813 (P.8.x) Cables: TEMTUR LONDON —— 














BURLINGTON ROAD LONDON S.W6. 
Pho 


Makers of the World’s quietest room air conditioner 








Ask for 
WIGGLESWORTHS 


“TEXROPES” 
The best V-ropes 


'F. WIGGLESWORTH & CO.LTD. 


ENGINEERS 
YORKSHIRE 








SHIPLEY 
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Double Contact poy Freezing Cabinets 
for use on land and at sea. 
7 to 20 statiens to suit Purchasers 


Li chs tone Poster Ltd. 


HUMBER BRIDGE ROAD - GRIMSBY 
ENGLAND 














THIS SEAL IS 
YOUR GUARANTEE 


SPECIALIST FOR ALL 
INSULATION WORK 





BUILT-IN COLDROOMS 


NOTLEY LTD. 
NORTH LONDON INSULATION WORKS 


L.M.S. STATION YARD, THE BROADWAY, 
MILL HILL, N.W.7 
Phone : Mill Hill 1878; 3381 




















NELSON AND FLEMING 
ICE CRUSHERS 

FOR ALL PURPOSES UP TO 100 TONS PER HOUR 

PERTWEE & BACK, LTD. 

NELSON IRON WORKS, CT. YARMOUTH 











You are Reading eee 


an advertisement in ‘“‘ Modern Refrigeration."’ So are thousands of 
others. if you want to make your products and services well known 
te the trade, contact the Advertisement Manager, ‘‘ Modern 
Refrigeration,”’ Maclaren House, 131, Great Suffolk St., London, S.E.1. 

















A GEL for 


sILIC RYERS 


REFRIGERATION D 


MANUFACTURED BY SILICA GEL LIMITED 


Enquiries to : 
London W.|! 


Astoria House, 62 Shaftesbury Avenue 
Works: Hounslow, Middlesex 
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The TUBE BENDING Experts p fifo D 
20 ater 


35 years’ z 
‘Specializin ‘cal experience Co_tp Rooms & CasBINgTS 
‘ng in Smali are made only by 

rn bends W. PATRICK & SON LTD. 


| 2 
LOCKFIELD AVE. BRIMSDOWN, ENFIELD, 
Telephone: HOWard 1579 MIDDLESEX 


S. N. ENGINEERING CO. LTD. ESTABLISHED 1673 


Sa ALSEN PLACE, LONDON, N.7 ii eR ee ES 


itt 




















India’s Best REFRIGERATION 

PRODUCTS | 
LARS FREON 12 and AMMONIA ee ak 
NMI, For all Air Conditioning R2edie 


Cold Storage 
ice-making and Refrigeration applications 





_| @RANULATED 

















Export inquiries invited by— 


THE ICE MACHINERY MART 
REFRIGERATION ENGINEERS 
BARAFKHANA - GWALIOR (M.P.) + INDIA 





Telegrams 1 Corktree, Londen. Telephone: Shereditch 6754 (2 limes) 


















Please send for leaflet MR2. 





For a first class service in 


QUICK FREEZING 
and 


SUB-ZERO STORAGE 
of all classes of goods HUNT HEAT TRANSFER EQUIPMENT 


contact... HUNT HEAT EXCHANGERS LTD. 

THE FYLDE ICE & COLD STORAGE CO. LTD. MIDDLETON MANCHESTER 

WYRE DOCK : FLEETWOOD : LANCS. . 
TELEPHONE 3249 (2 lines) 

Modern Facilities Adjacent Rail Siding 


London Office: Temple Chamber 


Telephone: Ludgate Circus 7796/7 
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OPERATING JN 


REFRIGERATED - TRANSPORT TRADE MARK 
a 


Best in the World 






: ae A a - ~_ 
— = $°— ~ ~—_ \ 7 — Ai —~ \ 46°] 
IRELAND INSULATED BODIES, ) ks my 
FRANCE Hailsham, Sussex , eo ilaiad. 


PHONE: HAILSHAM 








ITALY BRASS MONKEY PRODUCT 
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Separation of Gases of Dissociated Ammonia 


by Electric Furnace Process 
By A. HEGARTY 


j 


NEW process using anhydrous ammonia as 

A wn hydrogen source is a result of the com- 
dined research efforts of Armour Industrial 
Chemical Company, The Dow Chemica] Company, 
nd The Electric Furnace Company who have built 
750 Sefh plant. The companies concerned believe 
that such a source of H, will be attractive to 
ndustries requiring intermediate quantities of H., 
f higher purity than dissociated ammonia but not 
ecessarily as pure as commercial cylinder H,. The 
standard 750 Scfh package adsorption plant is shown 


opposite 


Stage Process Used in New System 

lhe first stage dissociates commercial or refrigerant 
grade anhydrous ammonia into H, and N, using a 
onventional ammonia dissociator. Either liquid or 
yaseous ammonia may be used. 

Anhydrous ammonia is fed from storage cylinders 
or tank to the dissociator unit. The feed stream is 
preheated in a heat exchanger which is included as 
yart of the dissociator unit, and cracked to hydrogen 
nd nitrogen at high temperature, in the presence of 

suitable catalyst. A control system automatically 
maintains the -proper pressure and temperature in 

dissociating furnace. Dissociated ammonia is 
delivered to the adsorber system at 1 to 5 psig 
nd cooled to 30°C. The composition is 75 per 
ent. H, and 25 per cent. N, and normally with 50 
to 100 parts per million of residual (undissociated) 
immonia 

[he second stage purifies the hydrogen in the 

drogen-nitrogen mixture by removal of nitrogen 

the adsorption units. Three adsorption units are 

ed in the system to provide continuous delivery of 
purified product gas. The dissociated ammonia or 
hydrogen-nitrogen mixture enters a feed gas com- 
pressor where the mixture is elevated to approxi- 
mately 110 psig then cooled in an aftercooler. The 

ympressed gas is then admitted to one of the three 
idsorbers for a period of approximately 80 seconds, 
levating the pressure from 10 MM Hg. absolute to 
ibout 100 psig. The adsorption towers or adsorbers 
msist of cylindrical steel chambers filled with 

ictivated charcoal. As the gas passes into the 
charcoal bed of the adsorber, the nitrogen is adsorbed 
by the carbon particles. Any residual or undissoci- 
ited ammonia is also adsorbed by the charcoal bed 
As soon as the 80 sec. pressurizing step is completed, 
the inlet control valve closes and the outlet valve 


to the product gas compressor and receiver opens. 

The hydrogen (not adsorbed by the charcoal) is 
released through this outlet and the unit is depressur- 
ized in 80 sec. or less to a predetermined pressure. 
Electrical contacts of a pressure switch close this 
valve at the predetermined pressure. It is very 
important that the adsorbers depressurize to a pre- 
determined pressure on each occasion or the product 
purity and yield will both be affected. 

The gas that first passes from the adsorber is high 
in hydrogen (about 99.8 per cent.). As the pressure 
falls the nitrogen content of the flowing gas becomes 
higher until the cut-off point is reached. The com- 
posite of all the gas delivered in the 80 sec. period 
has the composition desired and determined by the 
cut-off pressure. As soon as the product gas delivery 
valve closes, the evacuation line opens, allowing 
the vacuum pump to lower the pressure in the 
adsorber bed to a final pressure of 10 mm. This 
step, again for 80 sec., draws the residual hydrogen, 
adsorbed nitrogen and residual ammonia from the 
charcoal bed, discharging it to the atmosphere 
through a vent stack. This evacuating cycle reacti- 
vates the charcoal bed and thus it is prepared to 
receive the next charge of feed gas. 

The product gas released from the adsorber after 
proper pressure regulation is pumped through the 
product gas compressor and discharged under 
pressure to the receiver. This compressor has 
capacity to take the gas at the maximum rate of 
expansion from the adsorber and recirculate it 
through the receiver tank to mix the product gas to 
a uniform purity of 95 per cent. or better. The 
product gas can be drawn from the receiver through 
a pressure reducing regulator as needed by the con- 
sumer. Receiver tank pressure will vary according 
to rate of consumption of the product gas. If the 
rate of use is reduced drastically then receiver tank 
pressure builds up to a predetermined pressure and 
by-passes back to inlet of dissociated ammonia 
compressor, 

The first gas that passes from the adsorption units 
is about 99.8 per cent. hydrogen. As the pressure 
falls when the outlet valve opens, the flowing gas 
from the adsorber becomes higher in nitrogen con- 
tent. However, 99.4 per cent. purity hydrogen can 
be produced with approximately 41 per cent. recovery 
of the hydrogen in the dissociated ammonia. It is 
possible to obtain a high purity product with this 
system but at proportionately higher cost and lower 
production. At the design cut-off pressure point for 
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delivery of approximately 96 per cent. hydrogen gas 
from the system, the composition of the final gas 
from the adsorber tower just prior to cut-off is 
approximately 79 per cent. hydrogen and 21 per cent. 
nitrogen. Design capacity 1s based on an 80 sec. 
cycle. However, the composite of all of the gas 
delivered in the 80 sec. cycle has the composition 
of 96.3 per cent. hydrogen and 3.7 per cent. nitrogen. 

Adjustment of the adsorption cycle timing and 
pressure at which the outlet valve from the adsorber 
closes, provides a means of adjusting the system 
to produce hydrogen (composite product) purities 
higher than 95 per cent. 


Regulation of Purity and Capacity 


The output of the system can be altered by 
regulating the timer for a Jonger or shorter than 80 
sec. cycle. To decrease the production rate, it is 
necessary only to reduce the number of cycles com- 
pleted per hour by adjusting the timer control for 
cycles of longer duration. The capacity can be 
increased by adjusting the timer control for cycles 
of shorter duration, but there is a limit here, governed 
by the maximum capacities of dissociator, com- 
pressors and vacuum pump. Since the feed gas 
compressor has a pressure controlled by-pass valve, 
reduction of compressor speed is not necessary when 
lowering the output of the system. When the 
adsorber output is decreased or product gas use is 
reduced, the volume of feed gas to the main com- 
pressor will change correspondingly. This means 
that the dissociator furnace and the initial ammonia 
feed must be reduced automatically, a feature which 
is accomplished by the control and safety equipment 
on the dissociator unit. 

The product gas purity is changed by adjusting 
the delivery cut-off pressure on the depressurizing 
cycle. By increasing this cut-off pressure, hydrogen 
of greater purity can be produced with corresponding 
reduction in yield. In the same manner lower purity 
hydrogen with increased yield can be produced. In 
the case of reduced consumption with no adjustments 
made to the system, recycled gas from the product 
receiver will be subjected to another adsorbing cycle 
and the product purity will go up. 

If the dissociator is on standby, the system can 
be in operation in half an hour. If the dissociator 
is cold, start-up to full production required only 
about five hours. The ability to vary the output 
volume of the system is an unusual feature, because 
it is accomplished without loss of product quality. 
It is practicable to vary output from full capacity 
to as little as 25 per cent. capacity during periods 
when product demand is low. 

Three adsorption units are used in the Electric 
Furnace Company system. These units are auto- 
matically cycled to provide continuous flow of 
product gas to the receiver. While the No. | 
adsorption unit is receiving its charge of hydrogen- 
nitrogen mixture, the No. 2 unit is delivering finished 
product gas to the product gas compressor and 
receiver and unit No. 3 is being purged of nitrogen 
by the evacuation system. By cycling in this manner, 
every 240 seconds—80 seconds pressurizing, 80 


MODERN REFRIGERATION June 1961 


seconds depressurizing, and 80 seconds regenerating 

product flow is maintained constant. There is no 
possibility of CO or CO, contamination of the 
purified hydrogen, as is the case with some other 
processes using a different basic gas 

A product gas analyser detects any infiltration of 
oxygen to the system by continuously analysing a 
sample of the product gas and indicating in percent. 
of the lower explosive limit of oxygen in hydrogen. 








An alarm is actuated when the oxygen content 
exceeds 0.2 or 20 per cent. of this limit and the 
system is shut off. 

A low pressure cut-off switch at the feed gas entry 
to the system senses any drop in pressure and shuts 
down the system. Gas is by-passed from the high 
pressure side of the compressor to maintain a pressure 
of at least 1 psig. at the feed gas entry to the com- 
pressor. This prevents excessive flow of dissociated 
ammonia from the dissociator at the instant when 
an evacuated adsorption unit is opened to receive 
its charge for pressurization. 

Another cut-off switch senses failure of the vacuum 
pump. A temperature switch shuts down the system 
if there is an interruption of cooling water. The 
product gas receiver is protected against over 
pressure by a relief valve. Each of these protective 
devices will shut down the system and close all 
control valves. Explosion-proof wiring is used 
throughout the purification system. 

Because simplicity generally results in lower cost 
and more compact designs, this was a major 
objective both in research and pilot plant design. 
The result, for example, in a 2,000 Scfh plant exclud- 
ing ammonia dissociator and ammonia storage 
facilities, is a skid-mounted package approximately 
7 ft. wide by 18 ft. long by 10 ft. high completely 
factory assembled, piped and wired, with all process 
controls included ready for operation as soon as 
utilities are connected. 
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REFRIGERATOR FINISHES’ 


By R. A. FIDLER 
Robt. Ingham Clark & Company 


F the various groups of paint available, the synthetic 
resins are the materials used in the formulation of 
paints for the refrigerator industry. The term syn- 
thetic has often been misapplied and presents in the 
minds of people the idea of substitute. Synthetic is 
ierived from the word “ synthesis’ meaning a building 
up or putting together and when applied to resins is based 
yn the fact that such resinous materials possessing as 
they do complicated structures, are formed or built up 
from non resinous materials of relatively simple structure. 
The synthetic resins are therefore produced initially in a 
pilot plant on a laboratory scale and then in bulk in the 
VOrksS 
In this group are the alkyds, the melamines, the pheno- 
cs, the acrylics, the vinyls, the epoxies and many others, 
ill with their.own particular advantages and disadvan- 
tages, so that there are many permutations possible in 
paint manufacture to ensure that the right material is 


elected 


Methods of Application 


[he hand spray gun, where compressed air is used to 
tomise the paint, is an extremely versatile method of 
ipplication permitting the spraying of articles of intricate 
hape and also rapid change from one colour to another. 
On the other jhand the efficiency of the method can be low 
jue to paint wastage by overspray. In practice, therefore, 
the amount of dried paint actually deposited on a parti- 
cular surface can be much less than the theoretical mileage. 
When planning a painting process it is desirable at an 
early stage to discuss the method of application with the 
equipment manufacturers and paint suppliers to ensure 
that the most suitable paint is utilized with the most 
efficient method of application. 


Schweitzer automatic spraying plant for painting 
refrigerators {Carrier Engineering Co. Ltd.) 


presented at Convention held 
1 Imternational Refrigeration Exhibi 
also is the case wit the paper 


Processes 

Adequate cleaning of the surface is essential and rust, 
grease, graphite and other contaminants should be re- 
moved by solvent wiping, flame cleaning, pickling, shot 
blasting, vapour degreasing or other cleaning solutions. 
Some form of pre-treatment such as phosphating is then 
to be recommended and when products are painted on a 
production line it is often an easy matter to pass them 
through a series of tanks containing the various cleaning 
and pretreatment solutions. As part of this process 
phosphating imparts a chemical film to a metallic surface 
assisting the adhesion of the paint and also increasing the 
corrosion resistance. 


The domestic refrigerator manufactured on a produc- 
tion line basis is constructed usually from mild steel or 
zinc coated steel. If the phosphating process is employed 
the refrigerator cabinets then pass through tanks con- 
taining an aqueous cleaner, usually alkaline at 200 F., 
a cold water rinse, the phosphating solution, another 
cold water rinse, then a hot water rinse and finally a 
chromic acid rinse containing 4 oz. chromic acid/100 gal. 
water. 

After drying the cabinets in an oven a coat of primer 
is applied by dipping, flow coating or spraying by hand, 
automatic Schweitzer, or electrostatic processes, to obtain 
a dry film thickness of 0-75 to 1-0 mils and then stoved for 
20 to 30 minutes at 350° F. The primer is usually based 
On epoxy resins and must adhere satisfactorily to the 
metal, fill the pores and provide a good key for the 
enamel ; it must possess good alkali and water resistance 
and be tough -yet flexible. The enamel coat is then 
applied by spraying by hand, automatic Schweitzer or 
electrostatic methods, to achieve a dry film thickness of 
0-75 to 1-0 mils., and then stoved for 20 to 30 minutes at 
280° F. The enamel, usually a mixture of alkyd and 
melamine resins must of course be white and glossy and 
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Marston Evaporator Units 
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Light alloy roll-welded evaporator units offer 
many advantages: superior performance, 
light weight, attractive appearance, flexibility 
of design, competitive prices. A production 
line specially equipped for the fabrication 
of these units is operated by Marstons, 
specialists in heat transfer for sixty years. 
Why not discuss your design and production 
problems with them? 





Marston Excelsior Ltd., 

a subsidiary of Imperial Chemical Industries Ltd. 
Armley Road, Leeds 12. 

Telephone: Leeds 63-7351 MAR. 292 
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AUTOMATIC REFRIGERATION 


by S. A. Andersen 


Professor of Refrigeration, Danish Technical University 


— ALL THE PROBLEMS OF REFRIGERATION PLANT 


Numerous 


Sketches and AUTOMATION FULLY EXPLAINED IN ONE VOLUME 


illustrations 





PRINCIPAL CONTENTS: 


. The Aims of Refrigeration 

. The Principles and Technique of Refrigeration 

. Automatic Controls and Fluid Flow Regulating Devices 
. Automatic Refrigerating Plants 

. Operation of Automatic Refrigerating Plants 

. Calculating Sheets 

. Tables 





NAURLWN— 


Available in the English Edition only from the English Publishers: 


REFRIGERATION PRESS LTD 
Maclaren House, 131 Great Suffolk Street 
London, S.E.1 
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not discolour during stoving or on exposure. It must 
again be hard yet flexible and withstand moisture also 
foodstuffs, even lipstick and bootpolish which may come 
into contact with it. Most important, it must not affect 
foodstuff in any way and impart to it an unpleasant taste 
or odour. 


The Future 

The increasing use of strip coating or prepainted metal 
could be the answer as the strip is cleaned and painted 
in the most efficient way. By this method steel or alumin- 
ium in strip form is cleaned, pretreated, painted, stoved 
and recoiled at a speed of 60 ft. per minute. The strip is 
pulled by a drive unit at the recoiling end and thus is its 
own conveyor taking it through the various stages. 
After passing through each cleaning and pre-treatment 
tank rubber rollers squeegee off excess solutions and the 
strip is dried through a heated section. Paint is applied 
to one or both sides of the strip by passing it over a series 
of applicator rollers and the strip is then stoved. Up 
to this operation the strip has passed over supporting 


rollers but these cannot be used whilst the paint is still 
wet and the strip is unsupported during its passage through 
the oven, a length of about 60 ft. 

Already pre-painted strip is being used for a variety 
of jobs and fabrication into simple shapes is possible. 
The roller coat application not only ensures maximum 
efficiency, almost 100 per cent. but accurate control of 
the film thickness is possible. Pre-painted strip is available 
in the U.S.A., up to 48 inches in width and this would 
enable the fabrication of complete cabinets. Work has 
also been carried out on bonding two sheets of metal to 
expanded polystyrene so that the interior and exterior 
surfaces plus insulating section are available in a simple 
form. Dispersion coatings applied by roller coatings can 
be embossed after stoving so that range of decorative 
finishes are available suitable for trim and mouldings, etc. 
There are of course many problems which have to be 
overcome, particularly in making suitable joins as spot 
welding or brazing would ruin the paint film. These pro- 
blems should not be insurmountable and the prizes are 
sufficient to make the effort worthwhile. 





Aeronautical Gooling 


By D. J. LEECH, B.Sc., A.F.R.Ae.S. 


Project and Performance Engineer, Normalair Ltd. 


increasingly used on large civil aeroplanes and does 


( Yeoeumeny vapour cycle refrigeration is being 


have some military applications. With the present 
generation of subsonic civil airliners, vapour cycle refrig- 
eration has sometimes been demanded by operators, 
particularly in North America, as the best method of 
cooling in hot humid ambients before the engines are 
run at full r.p.m. or even before the engines are started. 

The vapour cycle system is particularly suitable for 
driving electrically, or from any source outside the 
aeroplane, because of its low power consumption. 

Most of the virtues of vapour cycle cooling, however, 
stem from the failings of air cycle systems. Because of 
the comparatively low power consumption and because 
it lends itself to cooling by recirculation, a vapour cycle 
system enables us to pump in as much refrigeration as 
we wish without increasing fresh air flow. 

The system is packaged so as to fit into the leading edge 
of the wing root and to have a self-contained “* Freon ”’ 
circuit. That the “ Freon” circuit be self-contained is 
very important where quick servicing is necessary, for 
pack replacement is then possible without breaking 
“Freon” lines and therefore without recharging. The 
compressor is a two-stage centrifugal, turning at 24,000 
r.p.m. and driven directly by a 400-cycle A.C. motor. The 
evaporator will give a nominal 10 tons of cooling and 
the whole package weighs a little over 200 lb. The 
system can be run when the engines are not running 
provided that a source of 400 cycle electrics can be made 
available. A problem is that the electricity has to be 
from a frequency stable source since the compressor is very 
sensitive to speed variation. 

The use of a 400 cycle source of power enables much 
lighter weights to be achieved than does the use of the 
28 volt D.C. power. A.D.C. powered system has been 
designed but since high speeds are not readily available a 
reciprocating compressor was used and the weight of a 
6-ton (R) compressor and drive was three times the weight 
of the 10-ton compressor and drive. 

Air turbine drives are sometimes used to supply the 
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power for vapour cycle systems. Turbine drives are 
very light and also permit the very high speeds which 
give small compressors. A turbine powered “ Freon” 
system has been produced which weighs less and produces 
30 per cent. more cooling. 

The ** Freon” system incorporates a compressor, which is 
the heart of the system, driven by an air turbine at speeds 
up to over 50,000 r.p.m. and this high speed enables the 
high pressure ratio necessary to be produced in a single 
stage centrifugal compressor. Condensing is at 160° F. 
and evaporating can be as low as 50 F. so that the 
pressure ratio is higher than we would normally expect 
from a single-stage compressor. Apart from a little 
stretching the wheel was designed using the same technique 
as for the design of an air compressor and the “ Freon ” 
was treated as if it were air, in that the normally accepted 
values of the Mach numbers for air were applied for 
“Freon” gas. The only complication is that with 
“ Freon” gas, in the neighbourhood of the saturation 
line, the departure from the Gas Laws is appreciable and 
the physical relationship has to be taken from a chart or 
table. 

For the common “ Freons,” sonic velocity is very 
much less than for air (about a third) so that tip speeds are 
low and hence “ Freon” compressors are, in general, 
lowly stressed. In this case, “* Freon 114°’ was used as we 
are normally able to get more orthodox wheel shapes 
with the lighter “ Freon ”’ but an American company have 
made a much smaller unit to compress “ Freon-12.” 
This small unit turns at well over 80,000 r.p.m. and it is 
said to provide 10 tons of cooling. 

The temperature control is carried out by raising or 
lowering the evaporating temperature which, in turn, 
is achieved by reducing or increasing the turbine air- 
flow. This method of temperature control permits 
much greater reduction in power at low load than in 
the systems with fixed speed compressors. This power 
saving is, however, partly offset by the fact that the 
nozzle of the turbine is chosen to be very large so that 
sufficient power is available to run the compressor at 
low engine r.p.m. (low air supply pressure) and the full 
advantage of high pressures from the engine, is not 
available. The condenser and evaporator are of similar 
construction to the heat exchangers already described, 
although there is a shortage of accurate data on the 
heat transfer of condensing “ Freon ” and there was some 
guesswork involved in designing the condenser to very 
severe space and weight restrictions. 
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Engineering, Marine, Welding and 
Nuclear Energy Exhibition 


The British Rototherm Co. Ltd., 
exhibited a comprehensive range of 
dial thermometers, recorders and 
controllers under the following main 
headings 


Bi-Metal Instruments 


A high temperature thermometer 
specially designed for diesel engine 
use, which is the result of over 25 
years’ research effort. Also rigid 
stem thermometers with dial sizes 
from 1 in. to 7 in. in a wide variety 
of temperature ranges, presentations, 
stem lengths and diameters for most 
engine-room, marine, boiler-house, 
and associated purposes ; max./min. 
ind control/alarm thermometers, 
special designs for most industrial 
ipplications. 


Mercury-In-Steel Thermometers 

Distant reading and rigid stem 
models : 4 in., 6 in., 8 in. and 10 in. 
dials, wall, panel or bracket mount- 
ng, in modern styled cases with bulbs 
and capillaries to suit requirement. 
Edgewise scale distant reading pat- 
terns, max./min. and control/alarm 
thermometers. A number of pat- 
terns for special applications will be 
included. 


Vapour Pressure Thermometers 

A wide range of distant reading 
and rigid stem vapour pressure ther- 
mometers in 2} in. to 8 in. dial sizes. 
Special purpose, max./min. and 
control/alarm models will be in- 
cluded 


Mercury-in-Steel Temperature 

Recorders. 

Single and dual pen recorders. 
Wall or panel mounting, in modern 
styled cases. Anti-vibration mount- 
ings available. Wet and dry bulb 
recorders. Portable recorders. 


Temperature Controllers 


Two recently introduced models 
vere shown in addition to an 
interesting range of compact and 
reliable on/off controllers. These 
are available as indicating and non- 
indicating models with fixed or 
variable differentials and also as 
bi-metal, mercury-in-steel or vapour 
pressure thermometers with electric 


ontacts 
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Pressure Recorders 

Single and dual pen pressure, 
vacuum and compound recorders. 
(To match mercury-in-steel tempera- 
ture recorders). 


Pressure, Vacuum, Altitude and 

Hydraulic Gauges 

In standard brass cases and also 
to match our mercury-in-steel and 
vapour pressure thermometers, 24 
in. to 8 in. dial sizes. 

Fully descriptive literature on 
instrument panels was also avail- 
able on the stand. 


CAPE INSULATION 

The first model of the molecular 
structure of asbestos ever to be made 
in this country was displayed on the 
stand of Cape Insulation and Asbestos 
Products Ltd., newly formed sub- 
sidiary of The Cape Asbestos Co. 
Ltd. 

Amosite asbestos from the Cape 
group’s own mines in South Africa 
is the basis of the ‘ Caposite”’ 
moulded thermal insulation blocks 
and pipe sections which are the 
principal exhibits on the stand, 
together with CIAP’s other insula- 
tion products * Rocksil”’ rock wool, 
**Caposil 1400” calcium silicate and 
** Caposil HT ’’—a range of materials 
fit to provide “‘all the answers” in 
the lagging field. Also on the 
stand were examples of ** Marinite”’ 
non-combustible sheet manufac- 
tured by Marinite Ltd., another 
Cape subsidiary. 


METAL FINISHING 
DIVISION 

The theme of the Metal Finishing 
Division Stand this year showed 
how their “* bonderizing * and “* Par- 
kerizing”’’ phosphating processes 
help industry at the initial manu- 
facturing stages of steel parts and 
in their final finishing treatments. 

Part of the exhibit was devoted to 
the use of bonderizing in the cold 
forming field, i.e. for assisting wire 
drawing and tube drawing and the 
use of bonderizing/bonderlube for 
aiding the deep drawing and cold 
extrusion of steel. Photographs of 
typical plants and examples of 
formed parts were displayed. 

The other section of the stand 
was devoted to the use of pyrene 
phosphate processes for finishing 
components and shown here were : 
bonderizing as a base for paint, 
parkerizing as a rustproofing finish 
and “ parco-lubrizing’’ for wear 
resistance. 

An incidental display showed 
the use of pyrene bonderite chromat-- 
ing processes for increasing the bare 
corrosion resistance of galvanized 
parts with particular reference to 
the prevention of “ white rust.” 
This was demonstrated by showing 
untreated and treated galvanized 
tubes. 

Also displayed were the new 
** parker ” finishes P45B and P45C. 
These are quick air drying materials 
for use after bonderizing or parker- 
izing, giving maximum adhesion 
and corrosion resistance. 
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GIRDLESTONE PUMPS LTD 
23 DAVIES STREET, LONDON, W.1 mayiair 1354 
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HAY’S 
WHARE tr. 


Completely Comprehensive and Up-to-date 
Cold and Cool Storage and Transport 
Facilities for all classes of Produce 


REFRIGERATED PRODUCE HANDLED, STORED 
AND TRANSPORTED BY EXPERTS TO MEET 
INDIVIDUAL MERCHANTS’ REQUIREMENTS 


TOOLEY STREET, LONDON. S.E.1 _ Telephone : HOP 7101 


NATION-WIDE SERVICE 


Specialists in handling and storing all classes of produce requiring 
refrigeration UNION COLD STORAGE with their nation-wide 
service and long experience will be glad to help you and take care of 
your various storage requirements. Our services include Customs 
clearance, bonded stores and facilities for transport between all parts 
of the U.K. Our stores are completely equipped with sub-zero 
and all temperatures. 


LONDON. In London, stores are located at the riverside wharves 
and adjacent to all the main markets; telephone CITy 1212. 


In the provinces and Scotland please telephone :— 


BIRMINGHAM mipiand 1396 LEEDS LEEds 75286 
SRISTOL =—§- eae SE LIVERPOOL 8 tes sa 
GLASGOW BELL 3155 

GRIMSBY cauessy 50031 MANCHESTER BlAckfriars 4672 
HULL HULL 36958 NEWCASTLE-ON-TYNE 


NEWeastle 26242 


UNION COLD STORAGE 
Co. LTD. 


WEST SMITHFIELD, LONDON, E.C.! TELEPHONE CITY 1212 
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CHAMBERS WHARF & COLD STORES LTD 


ee See ue LONDON, S.E.16 











- SPECIALISTS IN STORAGE OF 
QUICK FROZEN PRODUCTS 


Ships discharged direct to cold store 
Extensive Sub Zero Accommodation 


INCORPORATING SOUTH LONDON COLD STORAGE & WALTHAMSTOW COLD STORE 





for deors ... stores 


and ALL classes of modern 
insulation work 

















consult .. . 21 OLD KENT ROAD, LONDON, S.E.1 
| phone: HOP 0153/4 = grams: Altruistic, Sedist, London 
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AUTOMATIC 


controlled 


TRANSMISSION 












WAS Comrany Limine® 


insulation 


Part of a conditioning room at 


the Albion Brewery of Messrs. 


for mobile 


Mann, Crossman & Paulin, Ltd., 
by London, E.1, showing progress of REFRIG ERATION UN iTS 
insulation work recently carried 


out by us. 


KEENAN 


Your enquiries for the insulation 


of Cold Rooms, Refrigeration 





Piant and Pipes, Water Mains, 


Storage Tanks, and for insulated 


tween with BROADBENT 
centrifugal 


CLUTCHES 


@ This ingenious application ensures 
automatic operation from the driver's 
cab; the petrol engine drive is put 
into operation by starter button, 
under no-load conditions. 

In the garage when the refrigeration 
unit is driven by the electric motor, 
the petrol engine is 
automatically cut out 
by the BROADBENT 
Centrifugal Clutch 


BROADBENT 





MATTHEW KEENAN & COMPANY LIMITED 


MAGH WORKS, TREDEGAR ROAD, BOW, LONDON, £.3. 
se tuinasns ables ae THOMAS BROADBENT & SONS LIMITED 


Central lronworks, Huddersfield Phone 5520 
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CORK INSULATION Mia 
& ASBESTOS co. Ltp nema 
ve 


Insulationists—people who specialise in the field of insulation. 





The Cork Insulation & Asbestos Co. carry out all types very pleased to advise you and to provide detailed 
of high and low temperature work, ashore and afloat, information or specifications. 

throughout the World. Manufacturers of the famous CORK INSULATION & ASBESTOS CO. LTD 
ELDORADO Corkboard, ELDORITE mineral fibres and '4 West Smithfield, London, E.C.!.  CiTy 1212 and at 


, . . ° “4: . BELFAST, BIRMINGHAM, GLASGOW, LIVERPOOL, 











Accuracy EZZANITH> Reliability 


TEMPERATURE INDICATING AND RECORDING 
INSTRUMENTS 







All types for the 
Refrigeration Engineer and 
“‘Quick-Freezer”’ work are 
contained in the “HEZZANITH” 
range of instruments 


SEND FOR DESCRIPTIVE LITERATURE (MRS7) 





Heath, Hicks & Perken 


(THERMOMETERS) Ltd. 


New Eltham, London, S.E.9 
Phone : ELTHAM 3836 Grams : “Optimus” Souphone, London 
Showrooms : 8 HATTON GARDEN, LONDON, E.C.l 
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ESTGATE “sro 





GENERAL SPECIFICATION 


Lx ned to meet the call for capacious 
i and storage for the larger shop and 
seu ervice 





Best ality deal frame glued and jointed 
INSULATION. Expanded polystyrene through- 


EXTERIOR. Aluminium sheet stove enamel- 


led wit ce blue 


INTERIOR. Stippled glazed asbestos with 
aluminium floor tray. Plate evaporator and 
plas oated wire trays 

CISPLAY DECK Coolerwork Pipe coil 
bonds base plate and cross finned coil 
a nied t rear 





DOORS. To front or rear. Sliding doors fitted 
as standard. Plug doors if required at slight 
enxtr t 


FITTINGS. Display Top. 4” plate glass screen 





held in chromium channel. Stainless steel 

trims t ends and bottom of display glass 

Full complement of plastic coated wire trays 

and formica serving shelf . 

= 
Dimensions: Length 6ft. or &8f{t. x 39 in Op T p D pl y d R fi g t d St g 
nao ba, Gee en 10 ispiay an errigerate orage 

Available for remote installation or complete 


a ie ee eee Se AVAILABLE FOR BUTCHERS AND GROCERS 
WESTGATE ENGINEERS LIMITED cottincpon roan carpirr 


Tel. : Cardiff 29391 





Superfreezer door and hatch 


LOVELL, WALL & CO. LTD. 
choose 


“j.D.” INSULATION 
for their Cold Store at Reddish 





‘J.D.”’s wide experience and knowledge of COLD 
STORAGE INSULATION extends over marine, industrial 
and commercial fields and includes contracts for some of 

the largest and most modern installations. 
A technical advisory service is available for consultation- 
without obligation. 


Photographs by kind permission of 
Refrigeration Services Ltd. 


“1.D.”” INSULATING CO. LIMITED 


BOOTLE — LIVERPOOL 20 Tel.: Bootie 2205 (5 lines) . 
Grams: “ Jadinsul, Liverpoo! 20.” Interior view of Cold Store. 





BRANCHES AT LONDON, GLASGOW, NEWCASTLE AND SOUTHAMPTON 
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LINE FITTINGS 





H. GILL STAMPINGS LIMITED 
WOODBURN ROAD, BIRMINGHAM 2! 


SEND FOR CATALOGUE 


een | 
: ALABASTER) 


( STEAM-BAKED CORK-BOARD 36” x 24” (or 12") x }” up to 12}” 
Now POLYSTYRENE SLABS 36” x 24” (or 12”) x }” up to 4’ 
available | CORK and POLYSTYRENE PIPE-COVERING for }' 0.4. pipes upwards 
for prompt | REGRANULATED and GRANULATED CORK 


delivery AGGLOMERATED CORK SHEETS and BLOCKS 
; 86" x 24" x & up to 5 



















—\ —manufacturers of the world famous 


Fat 


(Regd) 





ee, 








“‘Featherite”—the cork and polystyrene for all trades and purposes 


All enquiries to AUBANEL & ALABASTER LTD., GARTH ROAD, MORDEN, SURREY 


Telephone: Derwent 2456 Telegrams: Algee, Phone, London also at GLASGOW (Giffnock 2978) 
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REFRIGERATION at its BEST 


Make no mistake. You need “FROZT-ED-AER” 
sound and economical Refrigeration—whether 
for storage of your stocks or the attractive display 
of your produce. Installed in your shop it will pay 
handsome dividends and bring you increased 
custom 


Write now stating your business and requirements. 





Applications for agencies invited. 

















REFRIGERATION 


FROZT-ED-AER REFRIGERATORS 
(THE CROWTHORN ENGINEERING CO. LTD.) 
REDDISH - STOCKPORT 
Phone: STOckport 7271-2-3 Grams: ‘“‘Crowtool"’ Reddish 
CR. 357 















Controlled Temperature Range 


Deep Freeze (7 cv. ft.) .... -5°F—45°F 
AND 


Chilled Display (2 cv. f.)..32F— 45°F 


Fully 
illuminated 
Glass 

Front 


“DUAL” 
MODEL 
CS/DF,7 


(Also made 23 
cu. ft. Chilled, 
9 cu. ft. Deep- 
Freeze) 


£169 Ex works 
Made by Generous Trade Discounts 
EASTWOOD MILL COMPANY LIMITED 


40 DICKINSON STREET, MANCHESTER, |! 
Factory : Hapton, Near Burnley 
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For a comprehensive stock of 


COMPONENTS 


FLARE FITTINGS 


\ .. and everything else for 
AA Refrigeration Engineers 


——F 


Refrigerator Components Ltd 
1-2°GREYCOAT PLACE, LONDON, S.W.! 


Also at ind ABBey 1514 
534 Stretford Rd., Manchester Trafford Park 2000 
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Manufacturers 

of 

all kinds of 

Refrigerated 
Display 

for Butchers 
and Grocers 


Special designs 
to Customers’ 


Requirements 


Se ys 
Senet BEYNON = 








) It makes him 
swear ! 


H {coL0 store WISE MEN 
swear only by 


=, ‘Loheat’ 
Door 
Heaters 
and 












Heave 
Equipment 





Please write for details. 


LOHEAT LTD., Hungerford, Berks - Tel 24 
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este, ERNEST WEST & BEYNON LTD 


OFFICES & woRKS - BROMLEY * KENT .- arav 0081/2 


' 


Se 
wees vt Sencote 8 OF 
Perl ek lik apuine 1. 


minh dade te 








read 


FROZEN 
FOODS 


the journal of the 
quick-frozen 
food industry 


for retailers, wholesale 
distributors, producers and 
technicians 


Annual Subscription : 20/- post free 


write to: Maclaren House, 
131, Great Suffolk Street, 
London, S.E.|. 
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LOW VOLTAGE 


HEATING SYCTEM 


PATENT AP 















Low cost method of condensation 
Cork and and frost prevention with plastic 
Polystyrene _ covered high temperature heater 
Used by | Slabs _ strip, single or twin 


the ' | te SIMPLE—easily installed by non-specialist personnel. 
m and Sectional FLEXIBLE—any required wattage per foot obtainable 
Leading | Pipe Covering 


up to the recommended maximum. 
Insulati 
nsu’ation | Granulated and 


giving maximum of 30 volts to heater. 


* 
% SAFE—specially designed multi-tap transformers 
* FOR— 


* Glass risers on open top display cases 


Contractors ; 
Re-Granulated ; Seowitaaeeee 
Gork * Freezer room superfreeze doors 
Under breaker strips and tops of conservators 


* Farm or home freezer cabinets, etc. 
Write for fully descriptive leaflet and price list 
S & R ELECTRONIC PRODUCTS LTD 


Alpine Insulations Ltd Head Office: WOODHEAD RD., BRADFORD 7 J 


ALPINE WORKS, NEWTON ROAD YORKSHIRE Tel: 23871 
CRAWLEY, SUSSEX 
Telephone : 26326-7-8 


Subscribe now | 

































TO THE 
OUTSTANDING 


COMPRESSED 
“=| ASHRAE 


JOURNAL 


DEDICATED TO i 
pastes FINEST 














THE ARTS maser. 
AND SCIENCES 
OF $ 7.00 . 1 year 
-ATING IN U.S. | $12.00 . 2 years BEST 
HEATING y g 
ncseesansn FUNDS | $16.00 . 3 years SERVICE as supplied by‘ PORTS 
P ae (post free) 
AIR THE INDUSTRIAL and MINING 
CONDITIONING IES 
and Official Publication of the American SUPPL C0. LTD. 
VENTILATION Society of Heating, Refrigerating and CORONATION HOUSE, 
, ' 4 LLOYD’S AVENUE, LONDON, E.C.3. 






Air-Conditioning Engineers, Inc.. 
234 Sth Avenue, New York 1, N.Y. 
U.S.A. 


Telephone: Royal 4411 Telegrams: Konental, London 
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THESE LEADING BROILER PROCESSORS 


J. Sainsbury Limited. Blackfriars, S.E.1. 


Western Poultry Packers Limited. Sutton Benger. Wilts. 


W. & J. B. Eastwood Limited, Bilsthorpe. Notts. 


G. E. Burdge. Corsham. Wilts. 


Hinton Packed Products Limited. Norton St. Philip. Somerset. 


Princes Risborough Poultry Packers Limited. Loosley Row. Bucks. 


Pollastra Packers Limited. Eye. Suffolk. 


Lloyd Maunder Limited. Tiverton Junction. Devon. 





have chosen DOUGLAS QUICK FREEZING PLANT 


The DOUGLAS system for QUICK FREEZING poultry 
produces a bird of the best possible quality and colour. 

It has been specially designed for its purpose and is arranged to fit readily 
into the production line. 

It is adaptable to any layout and can be arranged to take care of 
expanding output as production grows. 

If you want to know more about the Douglas quick freeze system, 
(and Douglas dry rendering plant which converts waste, 


including feathers, to poultry feeding stuffs), write to: 


WILLIAM DOUGLAS & SONS (ENGINEERING) LIMITED 
D (@) U G L A Sg BREWHOUSE STREET, PUTNEY, LONDON, S.W.15. Telephone: PUTney 9221 


A MEMBER OF THE BAKER PERKINS GROUP 
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A Brand-New Series of Danfoss Liquid 
Line Driers Charged with 
MOLECULAR SIEVES 


These new driers 23 H and 23 B are designed for use in 
plants operating with R-12 and R-22 respectively. (R is the 
generic term for refrigerants of the Fluor group). 


The efficiency of the new Molecular Sieves charge is not 
affected by possible oil in t!« system. 
Danfoss driers charged with Molecular Sieves ensure effec- 
tive dehydration, so that freezing of thermovalve and ca- 
Ppillary tube is obviated. 
Driers charged with Molecular Sieves prevent the possible 
formation of acid where moist is present, thus preventing. 
1) Corrosion in the plant 
2) Electrolytic copper-plating of the steel parts of 
the compressor. 
The driers are provided with coupling nuts and seal caps 
on the inlet and outlet nipples. 
Please write for free copies of main catalogues and special 
brochures. 


AUTOMATIC CONTROLS AND EQUIPMENT 
NORDBORG 


DENMARK 
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